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When a very sharp razor blade 
gets dull, you change it. 



when these very sharp 
Remington blades get dull, 
you change them. 



We made our new blades so hard we can hone them to be the world's sharpest shaver blades. 
Four times sharper than our old blades, they give the closest electric shaves possible. And to keep 
getting those close shaves, you simply change blades about every six months. Lektro Blade shavers are 
available in cord and cordless models. New blade sets are just $1.95* and also fit REAAINGTTON" 
our previous Selectro shavers. Either way, your shaver will think it's a razor. lektro blade'SHAVER 
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Ask for the caulk that 
blush or bleed through 
Latex Caulk flows 
smoothly to give 
you professional- 
like sealing results. 
For inside or outside 
use. Can be painted 
the same day. 

Two more of our 61 
DAP Fixeri" products. 
DAP Butyl-Flex® gives 
20-year caulking ser- 
vice. Costs a little 
more and worth it. DAP 
Architectural Grade 
Caulk exceeds Federal 
performance specs. 
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TROLLING 
IS AN ART 
THAT CAN 
BE 

IMPROVED 
WITH 

SCIENCE 

by Bob Cobb 




Trolling win often produce fish when no other method works. 



You couldn't hold a boat to fish. The 
wind was howling. And, the temperature 
would boil a coffee pot. But to see Sam 
Jackson, Jr. struggling to haul a stringer 
of fish to the dock, you'd bet your fishing 
hat conditions were "A-Okay." 
"Where did you have those fish staked 
out? You couldn't have caught them to- 
day," noted a wide-eyed skeptic who 
saimtered down to the dock. 
The skepticism wasn't surprising; 22 
white bass and five black bass add up to 
a respectable score. Sam and I had 
caught them all trolling. 
The apparent simplicity of trolling dupes 
some observers into thinking this effec- 
tive technique is a matter of dunking a 
lure overboard and revving up the motor. 
Trolling demands a measure of know- 
how for results, A . o . 
successful troller 
has an under- 
standing of the 
waters he fishes. 
With a sonar bird 
dog like the LO- 
K-TOR you can 
discover the 
"breaks" in under- 
water structure, as 
a sharp drop-off 
on a sloping ridge. 
You can follow 
more accurately 
the direction of 
underwater bars 
and reefs; areas 
where fish con- 
centrate. You can find underwater weed- 
beds, brushpiles and treetops. 
A successful troller is constantly experi- 
menting with boat speeds, various fishing 
depths and an assortment of lures. Troll- 
ing can be just as scientific as you want 
to make it. 

Here's a LO-K-TOR technique that 
helped us beat the summer slump. Sam 




Old creek channels are 
ideal trolling areas. 
Exact location and 
proper depth can be 
determined with 
Lo-K-Tor. 




Increase fishing fun 
with a scientific Fish 
Lo-K-Tor 

See how the Fish 
Lo-K-Tor finds fish. 
Your sporting goods 
dealer nas a special 

I demonstrator display 
you operate your- 
self! Portable and 
guaranteed. $169.50 



For installing on 
your boat! 

New Depth Sounder 
and Fish Locator 

Two instruments In 
one, with special 
high speed transduc- 
er. Gimbal mount. 

$169.50 





Adding jig to deep 
diving lure puts baft 
at level of fish. 



used the sonar depth finder to follow 
an old creek channel in the lake, which 
evidently was cooler. The fish were using 
the deeper channel as their "air 
conditioner." 

One of the key factors in selecting a 
lure for trolling is the depth it runs. 
I've used the 
LO-K-TOR to 
classify lures in 
my tackle box by 
the bottom- 
bumping level of 
each. 

The LO-K-TOR 
showed fish at 
18-feet deep in 
the channel. Div- 
ing plugs were 
used. Examina- 
tion of the first white bass's stomach 
showed small shad. The score really 
picked up when we tied a 1/16-ounce 
white marabou jig on an 18- inch drop 
line tied to the plug's front treble hook. 
Attaching it to the forward hook digs the 
plug deeper. 

"The thing that makes trolling successful 
is that you've always got your bait in 
the water," said Jackson. "You don't get 
many strikes with it in the bottom of 
the boat . . , running from one spot to 
another." 

For a serious troller, a FISH LO-K-TOR 
ranks in importance with his boat and 
outboard motor. 

REPEAT OF SPECIAL OFFER 



Last year thousands of fisher- 
men bought The Fun of Elec- 
tronic Fishing at the special 
$1.00 price (regular price $2.00), 
so we are offering it again this 
year for a limited time. It is 
guaranteed to make you a 
better fisherman or your $1.00 
will be refunded. Learn how 
much more fun fishing can be 
with a Lowrance Fish Lo-K- 
Tor. Thousands sold at $2.00 
each. Special $1.00 offer good 
through May 31, 1970. 

□ Enclosed is $1.00 for The Fun of Elec- { 
tronic Fishing. If I am not a better ■ 
fisherman after reading it, I will return 1 
it for a full refund. • 

□ Please send FREE LITERATURE ONLY. 

Name 




Address- 
City 



-State- 



-Zip- 



Please enclose check or money order for 
postpaid handling. 




LOWRANCE ELECTRONICS 

7809 East Admiral Place 

Dept. PS5-0, Tulsa, Oklahoma 74115 j 
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At 2000 miles, the 
detergent in your oil 

is all washed up. 

The oil's still good, but the 
detergent's long gone. 

You can either change the 
oil, or add CD-2 Black Label. 

It goes after sludge, 
varnish and carbon to keep 
your engine clean. 

You can also ignore our 
advice and come back later. 

When you're ready for 
CD-2 Red Label. It's for oil 
burners. 

No all purpose additive can 
do either job as well. 

iTtaitT-HiiBn 

AT FM (TF 

m 

no. Df TtKENT 
^*I>D TOJ f OUB Oil- ^ 

Quick before it's 
too late. 
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What the New Lead-Free 
Gas Will Mean to You 

Engines will have to change, too. Oil-change 
intervals may be affected— and the price you 
pay for gas. Here's the whole story 

RCA's "4-Ring-Circus" TV 

Wild new multi-screen television set lets 
you watch four shows at once — and switch 
to where the action is! 

GE's New Battery-powered 
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This first production electric tractor will 
mow seven acres of lawn on one charge, 
and power your electric tools, too 

Announcing the Winners 
in the PS Anti-Car-Theft 
Device Competition 

The lucky inventors and ingenious gadgets 
that won prizes in the $25,000 Allstate- 
sponsored contest to balk car thieves 

Go Camping on 
a Motorcycle? 

Sure. And )im Davis tells you how to do it, 
for a different kind of outdoor adventure 

Sneak Preview: 

What's Coming in '71 Cars 

Our Detroit operative, )im Dunne, lifts the 
veil on next fall's crop of new models 

Checklist for Your Boat 

what you should know about your boat, 
and the power plant that runs it, to keep 
your rig shipshape for safe, trouble-free fun 

Plus: The Coming Revolution in Modular 
Housing . . . Station-Wagon Camper You 
Can Build . . . Amazing Color Effects with 
Polychroic Film . . . Booming Hobby: Home- 
built Planes . . . and more 
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The editors of Popular Science 
deeply mourn ttie loss of Erie Stan- 
ley Gardner, wlio died on Marcti 11. 
The noted mystery writer, who con- 
tributed many feature articles to 
this magazine, also served as our 
consulting editor in the field of off- 
road vehicles and the joys of outdoor 
adventure. 



4 I POPULAR SCIENCE 

Cl 



The only thing standing 
betinieen you and a RenaultlB 
is a litde information. 




purchase one just to see how it is 
put together." 

The Renault 16 happily consents 
to offering a course in Renault 16. 

Where we made our points. 

Needless to say, our car has 
impressed a lot of people. We'd like 
to tell you why. 

Before our car was a car, it was 
a project. It was designed and built 
from scratch. Like the factory that 
makes it. So we didn't build a new 
car around old parts. 

For better traction and superior 
road handling, the Renault 16 has 
front wheel drive with engine weight 
over the drive wheels. 

Its engine gets a miserly 30 miles 
per gallon. But it does an honorable 
93 mph, top speed. 

Its unique 4-wheel independent 
suspension system has already put 
the 16's ride in a league with the 
Rolls Royce's. 

The seats in the 16 were designed 
by a doctor and will challenge the 
comfort of any easy chair. They 
too have been compared with the 
Rolls'. 



Even more points. 

Disc brakes resist fade. Our front 
wheel disc brakes will stop you in a 
straight line instead of the next lane. 

Seven different seating arrange- 
ments give the Renault 16 perhaps 
the most versatile interior you can 
drive. It can be a plush sedan, a 
roomy wagon, or anything in 
between. 

It's got a sealed cooling system 
that doesn't overheat and virtually 
eliminates adding antifreeze. 

And finally, the sound of a 
Renault 16 running is very close to 
silence. 

EKtracurrictdar reading. 

If any information still stands be- 
tween you and a Renault 16, you can 
have Road Test's full report on it 
by sending in the coupon below. 

But if you've read this far, we 
suspect you're at least ready for 
a test drive. 



It has been written that the ride 
you experience in the Renault 16 
"can be compared only to that 
of the Mercedes, Rolls, or Citroen." * 

Colin Chapman chose the 
engine of the Renault 16 for his 
Lotus Europa. 

And the quietness of the Renault 
16 (which goes for a mere $2,395^) 
comes only in cars costing thou- 
sands more.* 

Someone Is sleeping in Detroit 

Road Test is an impartial maga- 
zine. At the time of this writing, it 
did not even take advertising. After 
exhaustive tests on the Renault 16, 
Road Test wound up suggesting 
that "all the automotive designers 
in Detroit be ordered to spend two 
weeks behind the wheel of this car 
in the hopes that their dormant 
imaginations might be sparked to 
life." Thank you, Road Test. 

A textbook for Britain. 

Stirling Moss has written: "There 
is no doubt that the Renault 16 is 
the most intelligently engineered 
automobile I have ever encountered 
and I think that each British motor- 
car manufacturer would do well to 

AVAILABLE FOR TEST DRIVING AT ANY RENAULT DEALEK. 

• ROAD TEST MAOAIINE. tSUOOESTED RETAIL PRICE. P.O.E. TAXES. FREIGHT, OPTIONS (SUCH AS AUTOMATIC TRANSMISSION. ELECTRIC SUN ROOF. WHITEWALLS. RADIO. ETC.) AND DEALER DELIVERY CHARgES AODITIOttAL. 

Illllllllllllllllllllllllllillllllll 

40S3-SQ7-6LD1 c, 




Renault, Inc.. Box 1970, Port Washington, N.Y. 11050 

Gentlemen: PleaK send me my free copy of 
RoadTest magazine. (OFFER EXPIRES AUCUST.I.I9TO) 
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Brad Shoop; 411b. 10 oz. Muskie 

Rapala Power Produces Another Trophy 

"What a fight," says Brad Shoop, Rose- 
mount, Minn. "I couldn't believe any fish 
had so much power." While the fish shook 
Brad, it didn't shake the Rapala. That's 
because Rapala is the lure for trophy Trout, 
Walleyed Pike, Bass ... all trophy fresh and 
saltwater gamefish. Available in floating 
and sinking models — 7 sizes, 3 colors. 
At all dealers. 



"RAPALA— THE TROPHY TAKERI 

Write For — 1 970 Field & Stream 
and Sports Afield Fishing Contest 
Entries PLUS — Normark Catalog 
PLUS — "Proven Fishing 
Methods" — all for 25C 



IMor^manK 

CORPORATION 

1710 East 78th St. /Minneapolis. Minn. 55423 
In Canada - P.O. Box 1106 
Winnipeg, Manitoba 
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PS Readers 
Talk Back 



Where you voice your 
views . . . and the editors 
do the listening 





Diving for fun 

As a professional scuba-diving instruc- 
tor and an avid sport diver, too, I 
really appreciated Cmdr. Scott Carpen- 
ter's "Scuba Diving for Fun" [Feb.]. It 
will not only increase my class size, but 
also cause a large number of people to 
become acquainted with the greatest 
sport in the world. I also appreciate the 
value you place on taking a diving 
course as a proper way of learning to 
dive. 

However, there is one point you failed 
to mention that I feel is vital. Any div- 
ing course should be sanctioned by a 
nationally accredited organization such 
as NAUI, PADI. or the YMCA. In go- 
ing to an accredited diving organization, 
the student is almost assured of getting 
a competent teacher. 

William Perlmutter, Houston, Tex. 

Top of the rocket 

What is the Saturn V rocket's whole top 
stage £is described in your article "How 
Apollo 13 Will Probe the Moon's In- 
terior" [March]? Is it the stage the LM 
is in at liftoff, or the service module? If 
it's the service module, how will they get 
back to the earth? 

Mike Sciiweiger, Mt. Vernon, Mo. 



The "whole top stage" 
; consists of the third stage 
(S-IVB) and the attached 
Instrument Unit. This por- 
tion does not include any 
part of the Apollo space- 
craft (Command, Service, 
and Lunar Modules) which 
will have separated from 
the Saturn V third stage at 
a much earlier point in the 
journey to the moon. 



[ Tells where ATVs ought to go 

I am sorry to see yet another article 
glorifying speed and recklessness in the 
use of All-Terrain Vehicles— Erik Arc- 
tander's "Your first Ride in an ATV" 
[March]. 

With our present highway laws all but 
unenforceable, how can we cope with a 
flood of unsupervised ATVs swarming 
over the fields and forests "roaring full- 
bore through the brush?" Does anyone 
really want this kind of debasement of 
our quality of life and natural resources? 

Let those who must operate ATVs 
band together and buy their own real 
estate where they can roar around with- 
out annoying campers and hikers trying 
to escape from the traffic that pervades 
almost every other spot. The sooner the 





lawmakers get to work on this, the better 
for the cause of environmental preserva- 
tion and quality of life in the U.S. 
Dr. John R. Phillips, Hammond, Ind. 

. . . ATVs are cute, but I can already 
envision numbers of these broken-down 
playthings abandoned across the coun- 
tryside, just as myriad autos are now left 
unclaimed in our cities. The best ATV 
is that ultimate of engineering— man. 

Joseph R. Sheehy, Medina, O. 

Geography lesson 

Norbert Aubuchon, the author of "Is- 
land Hopping" [March] makes an error 
common to American students of geogra- 
phy. The Bahamas are in the Atlantic 
Ocean and not in the Caribbean Sea. The 
Caribbean is contained by the south 
shores of Cuba and Haiti. It osculates 
the Atlantic in the Windward passage 
between Cape Maysi.Cuba, 
and Cape St. Nicholas 
Mole, Haiti. This is about 
50 miles south of Great In- 
agua. the southernmost is- 
land in the Bahama chain. 

Alden Barbes 

Pittsburgh, Pa. 

Counter argument to bigger PS 

My only objection to the new size is 
that it doesn't fit on the lunch counter. 
I always buy PS on the newsstand and 
read it at lunch. Now it takes up too 
much room. 

Dereck Willumson, Asbury, N.J. 

Have you thought about switching to 
table service? 

Wagon talk 

I'm disgusted with the N/D Report on 
"Deluxe Wagons" [March]. The Chrys- 
ler and Dodge wagons are biggest in 
practically all dimensions. Isn't this 
what makes a luxury wagon— huge 
amounts of interior and cargo space, and 
a certain touch of luxury 
that sets them apart from 
the other wagons? What 
can whipping these mon- 
sters around a sports-car 
course prove for these pur- 
poses? 

Robert A. Nolfi ii 
McKees Rocks, Pa. 

Our handling tests are maneuvers that 
can be duplicated on a straight road or 
a runway. We do not conduct any tests 
involving timed laps on a road course. 
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when your kid starts telling 
you what oil to use, listen. 




He may be your kid. But that's no kiddy-car he's 
driving: a 390-cube, 4-barrel V-8, four-on-the-floor muscle 
machine he has purring like the family kitten. 

He knows cars. He knows motor oils. That's why his 
motor oil is Quaker State. It's refined only from 100% Pure 
Pennsylvania Grade Crude Oil, the world's best natural 
iubricont.Then it's fortified to protect on engine even more 
than any cor maker's warranty demands. 

Next oil cho nge, do like your resident cor 
expert. Ask for Quaker State wherever they care 
about cars. It does great things for your engine. 
And your peace of mind. 

Quaker State your car to keep it running young. 
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W/iat our tests prove is that some cars 
have more controllable behavior than 
others in an emergency situation. Wp 
maintain that this is a measure of op- 
erational safety. 

:.. . The main reason I buy PS is because 
1 of the fact-filled Norbye/Dunne reports, 
j They include the things people really 
care about when they buy a car. such as 
i visibility, fuel mileage, brakes, and all- 
: around performance. Keep up the good 
I work. 

Larry Marsh, Gainesville, Fla. 

. . . Where the deluxe wagons ofTer them 
as options, my 1970 Volvo wagon comes 
with heated rear window, rear washer/ 
wiper, and constant-temperature air in- 
duction system— all standard equipment. 
So are two large outside mirrors, with 
tinted glass to reduce glare. The Volvo 
seats are famous for their comfort, and 
the engine looks lost in the compartment 
provided— there is so much room to get 
at everything from the top. Four-whei-1 
disk brakes are standard, too. Detroit 
would do well to adopt some of the ideas 
used on European cars. 

Lt. J. R. Shannahan, Andrews AFR. 

District of Columbia 

Paperboard chairs 

I found Lester Walker's challenging 
"Could You Bend Up A Chair From 
Paperboard?" [Feb.] very interesting, 
but in making a scale model of the chair 
I ran into a problem. I believe there is 
an error in the dimensions of the center 
piece. 

Scott Stibitz, Carbondale, 111. 
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Right you are. Instead of ISy^" in 
the top right corner, it should be 6" as 
shown above. 

Rap on the knuckles 

Congratulations on your new format. 
But I did not start this letter with in- 
tent to praise; I was triggered by find- 
ing a couple of mistakes: 

In describing the thickness of protec- 
tive metallic films deposited to protect 
modern razor-blade edges ["How Sci- 
ence Gives You a New Edge on Shav- 
ing," Feb.] you say "an angstrom is 
a little bigger than a millionth of an 
inch." One millionth of an inch is equal 
to 254 angstroms. 

Rather than congratulating "Sea- 
camper . . . New Breed of Trailer/ 
Houseboat" [March] for squeezing the 
17 feet of cabin width into an eight-foot 
beam, I guess we will have to rap your 
knuckles for being over-enthusiastic. 
Photos showing the cabin sujjerstructure 
a bit narrower than the eight-foot beam 



would suggest that the cabin is seven feet 
wide. 

Kenneth H. Moore, Troy, N.Y. 

Thanks for setting our micro-inches 
and feet in order. 

Some words about Wordless Workshop 

I liked your "Wordless Workshop" for 
February, but I have one adjustment. 
Your shirt caddy is just right, except at 
the back. I would not put a solid board 




there. A certain amount of dust and lint 
will come off the shirts and would pack 
up at the bottom of each pocket and 
could not get out. I would put in at least 
three slats instead of a solid board. 

R. Walsh. Jr., Summit, N.J. 

Buying lip 

Where can I purchase the bronze gear 
pump specified in "Let Hi gh-Pres.su re 
Water Wash Your Car" [March]? 
Stephen J. Erst, Fort Wayne, Ind. 

The pump is an Oberdorfer 2000B. 
Our author bought his from M&H Tool 
Supply. 1900 .V. 2 St.. Minneapolis. 
Minn. 55411. Price is $12, freight col- 
lect. The pump must be cleaned in 
lacquer thinner to remove resin that has 
been pumped through it. 

Foot power vs. horse power 

Nitrogen dioxide, nitrogen oxide, and 
nitric acid resulting when combined with 
water are among the most dangerous 
compqnents of combustion-produced 
pollution. No smog device will remove 
them. That makes air pollution control 
b(^ modification of combustion systems 
a waste of time. There is simply too 
much combustion today— most of it in 
automobiles. 

Cars are being used for more and 
more short trips. This, in a country with 
an overweight problem which spend.s 
great sums for exercise machines. We 
should use bikes for short trips. 
R. E. Augustine. Hamilton AFB, Calif. 

Apartment workshop woes 

Apartment-dwellers who like to work 
with wood and metal need your help. 
For some reason, those people down- 
stairs object to my hammering, sawing, 
and drilling. I'd like to be 
a good neighbor, but I'd al- 
so like to continue my shop 
work. Could PS, or its 
readers, offer noise-deaden- 
ing suggestions? 

S. Weber. 

New York, N.Y. 

Want to get something off your chest? 
Write "Readers Talk Back," 
Popular Science, 355 Lexington Ave. 
New York, N.Y. 10017. 
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Vietnam... 



the most violent 



air war ever fought . . . the hairiest 
air-to-ground rescues ever 
attempted . . . told through the 
actual word-for-word dialogue of pilots 
in combat (transcribed from 
cockpit tape recorders). This is your first 
look at the real Vietnam air war. You won't forget it! 



Col. Jack Broughton, 
U.S.A.F. (Ret.) was on 
continuous active duty 
with the U.S. Air Force 
from the doy he 
received his wings until 
his retirement in 
September of last year. 
He flew 216 combat 
missions in his career, 
including 102 against 
North Vietnam. From 
1965 to 1967 he was 
Vice-Commander of the 
Thailond-based 355th 
tactical fighter wing, 
and has been awarded 
the Air Force Cross 
"for •xtraordinary 
h«K>ism." 
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by Vietnam Air Veteran Colonel Jack Broughton, U.S.A.F. (Ret.) 
Introduction by former New York Times Military Editor, Hanson W. Baldwin 

[T WAS ABOUT TWO YEARS AGO. Jacic Brougliton was leading F-105 
"Thuds" over Nortli Vietnam. The routine was pretty consistent: they'd 
»me out of Thailand and follow an ea.sterly course until they found that 
string of small, jagged mountains — Thud Ridge — that led them to their 
target area. It was in and around Thud Ridge that the most violent air war 
n history was fought. 

The story is told "just as it happened" — transcrilied from a cockpit 
ape recorder that Jack Broughton kept running, while in contact with 
;he enemy. 

FHE ADVERSARIES Broughton tells us that there were five kinds of 
'enemy": the Migs, the Sams, (surface-to-air mis.siles), the weather, the 
ground fire — and, Broughton asserts, our own top bra.ss who had a 
tendency to foul tilings up for the Thud drivers. 

The Migs were fast, maneuverable, beautifully engineered aircraft — and 
they would have really done us in, except for the fact that the Mig drivers 
were lousy pilots. The author tells how it is to watch a "Sam" being 
launched at you from the ground ... its radar guidance system frantically 
rying to maintain "lock-on". And what it's like to come in at tree top 
evel, afterburners "plugged in", knowing that the farmers shooting at you 
vith hand guns might hit a critically weak spot on the Hiud. 

. . . and whether or not you tend to agree with Broughton's view of Air 
Force Brass, his opinions do not make dull reading. 

RESCAP In this new kind of aerial warfare, a Thud driver could be 
apped (hit by enemy fire) and find himself on the ground, alive and in 
>ne piece minutes later. Then a progression of 105's, Phantoms, and AlE 
'Sjiad" propeller planes would follow a fantastic routine intended to pin- 
>omt the location of the downed fiyer and keep the "bad gu^s" away while 
he choppers maneuvered for the pickup. The procedure itself is spine- 
ingling: it t>ecomes almost unendurable reading when the system doesn't 
vork — which is the subject of Jack Broughton's best story. 

It seems that Leo, who was driving a Weasel (a Thud specially equipped 
o hunt Sam launching sites) got tapped. He made a successful ejection, 
ind his battery beeper told a skyful of Thuds and Phantoms approximately 
vhere he was. 

Everybody knew that the North Viets were pressing through the jungle 
11 around Leo, and the name of the game was "Let's get to Leo first." 

But it wasn't Leo's day. Radio problems developed - and then refueling 
leadaches. Worst of all, the Spad driver couldn't seem to pinpoint Leo. 
rhen the incredible: Our birds were ordered home when Leo's rescue was 
Imost in the bag. 

Broughton tried for four days to get Leo out. Each time he returned 
'^eo's beeper was weaker and harder to find (batteries don't last forever). 
)n the fourth day, the beeper came in loud and clear again. Broughton 
sked for Leo's voice and he got a prompt response — with an oriental 
ccent. The mission was finished. 

Then there's the story about the Thud driver who took a hit in his hy- 
Iraulic system in the middle of a sky full of Migs. He knew his buddies 
vould slow down to keep him inside of their defense envelope - even 
hough this would make them sitting ducks. So he dropped the external 
anks that would slow him down and turned his sick bird right into the 
niddle of an entire Mig flight. Nothing scares a Mig driver more than the 
bought of a midair collision — and they scattered like rabbits. 

. . and when you think that Col. Broughton has wrung every ounce of 
Irama, excitement, emotion and surprise out of that insane air war, he 
ives you the last page of his story . . . and literally knocks your hat off! 



Free Book ■ Huge Discounts ■ Many Other Benefits 

THUD RIDGE <bookstor« price, $5.95) is sent to you entirely free if you try a 
brief membership in the Jeppesen Aviation & Space Book Club, and agree to 
buy only 4 Club Selections over the next 24 months. Selections cover the enfir* 
field, with books, prints and other items retoting to eviction's post, present and 
future . . . military flying . . . lavish picture ond fact books for collectors and 
modelers, etc. These Club Selections are always offered to you ot great dis- 
counts — 15% — 25% — 50% — even 70% off regulor store prices. 

There are many other membership benefits too: access to oviotion books that 
are difficult to get in most stores ... a FREE subscription to VAPOR TRAILS, the 
Club's officiol monthly communication — filled with news and articles of im- 
portance to anyone interested in flying, as well as informative book and 
product reviews. And special services and activities for members — prints and 
posters — extra free books such as the one offered with membership in thU 
announcement. 

Come fly with us! Take THUD RIDGE free with Trial Membership. Mail Form to 
the Jeppesen Aviation & Space Book Club, 8025 E. 40th Ave., Denver. Co. 80207. 



..•.TRIAL MEMBERSHIP^.. , 



How the Club^ 
Operates 

Every month the Club of- 
fers a new Selection and 
Alternates at member dis- 
count prices. All are de- 
scribed in VAPOR TRAILS, 
the Club's official com- 
munication, if yoH WMt tlw 
mentiily teleeiioa, lie 
DotftiRE and the book will 
be delivered to yoa auto- 
matically about one month 
later. If you don't want it 
(or prefer one of the many 
Alternates) you instruct us 
accordingly by using a 
handy form always pro- 
vided. GUARAfTTEE: If not 
delighted when your first 
selection arrives, just re- 
turn it. We'll cancel your 
trial membership and you 
can forget the whole thing! 



JEPPESEN AVIATION 

t SPACE BOOK CLUB 

8025 East 40th Ave.. Denver, Colorado 80207 

O.K. I'll try memberthip in the Aviotion & 
Space Book Club. Send my free copy of 
THUD RIOCE (original publisher'! $S.95 
edition). I underitond that I will hove oil 
rights ond privileges of Membership: I con 
buy books, mops, wall prints, etc. at dis- 
counts of up to 70% plus shipping. I need 
buy only 4 Selections over the next 34 
months after which I om free to resign any 
time. I understand I will receive a Free sub. 
scription to VAPOR TRAILS, the monthly 
Club communication, describing latest Se- 
lections, Atternotes ond other items avail- 
able at discount from the Club, ff f want 
the monthly selection^ I will do nothing and 
the book will come automatically obout a 
month later, ond you will charge my ac- 
count at the Club's discount price. If I 
don't want it or prefer on Alternate. I will 
say so on o handy form you always provide. 
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"W^th a 16-to-l ratio, the pressure on th 
to shatter bricks. We're tough on spark plugs 



Clint Brawner cind Jim McGee were co- 
chief mechanics for Mario Andretti's record- 
busting 1969 Indy 500 championship car. 
When these experts talk, it pays to listen. 

**The heat and compression in 
our turbocharged Ford engine is 
tremendous," says Clint Brawner. "Our 
Autolite plugs nave to survive 
37,000 brick-busting ignitions a 
minute. Yet I've never seen one fail." 

Autolite spark plugs have a special her- 
metic seal that prevents compression loss under 



all operating conditions. They stay sealed de-; 
spite extremes in heat and pressure. 

"Racing may be hell on plugs. 
But you're tougher," says Jim McGee. 
"When you crawl in traffic, ash 
deposits build up in the cylinders. 
Then you speed up, and those depose 
its splash around and heat bakes 
them onto the plug tips. You get 
shorts. Lose power. Waste gas." 

With Autolite, no problem. Autolite orig-j 
inated spark plugs that clean themselves. Theiii 
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Co-chief mechanics Jim McGee, left, and Clint Brawner 
beside Mario Andretti's turbocharged Ford 1969 Indy wir 



lutolite plugs in our Indy winner was enough 
But you're tougher on yours." 

extended Power Tips reach down into the 
hottest engine gasses. Fouling deposits are 
burned off before they get a chance to build up, 

"You got clean plugs, buddy, you 
got max power." 

Next time ask for Autolite spark plugs. 
They pass the toughest test in racing. And the 
toughest test there is. Your kind of driving. 




your appliances, 
car, house, 




Just look back over the past few years and 
figure how much you have spent on repairs for 
your home, your car, your appliances. Wouldn't 
you like to keep that money for yourself? Well, 
now you can. 

As a "do-it-yourselfer," chances are you al- 
ready have considerable skill with tools ... but 
you may hesitate to tackle more complicated 
projects. Now, however, this FREE Book- 
packed with the know-how of 257 Popular 
Mechanics experts-shows you bow! 

The most difficult jobs will soon bccomt easy 

Before you know it, you'll be able to fix car 
engine troubles ... transform an attic Into an 
extra room . . . learn new ways to use power 
tools... save money when buying and servicing 
appliances. 

These are just a few of more than 6,000 
exciting "how-to" ideas, plans and projects 
you'll find in POPULAR MECHANICS DO-IT- 
YOURSELF ENCYCLOPEDIA. You'll learn how to 
get professional results in your carpentry, i 
metalwork, plumbing, masonry, wiring, elec- 
tronics, car repair, painting, decorating... and 
get more fun out oi your hobbies, sports, va- 
cations. Experts lead you step-by-step through 
every project in this helpful, reliable, "how-to- 
do-it" guide-and Volume l-a $3.49 value- 
Is yours FREE! 

You risk nothing on this FREE Book offer! 

As soon as your gift book comes, browse 
through it-try some of the exciting ideas- 
use some of the dollar-saving tips. We're sure 
you'll get so much valuable help from this 
book, you'll want to see the other volumes too 
-without risk-on a 14-day FREE TRIAL basis. 
But this first volume Is yours as an outright 
gift-whether you buy one, two, five, the 
whole set, or none at all. But please hurry. Our 
supply of gift volumes is definitely limited. 
To be sure of getting your copy FREE, mail the 
coupon today. 



MAIL COUPON TODAY! 



Popular Ivlechanics Book Division, Dept. 0025 
250 West 55th St, New York, N.Y. 10019 

Please send, entirely free. Volume 1 of the new, illustrated 
POPULAR MECHANICS DO-IT-YOURSELF ENCYCLOPEDIA. I'm 
not obliged to buy anything-now or later-but am entitled 
to receive additional volumes (including future Yearbooks), 
on approval as publistied each month. After examining each 
volume free for 14 days, I either return it and owe nothing 
-or keep it and remit low subscriber price of $3.49 a 
volume, plus shipping. I reserve the right to cancel any 
lime-without obligation. Whatever I decide, Volume 1 is 
mine to keep free! 

Name 



(Pleoe PriDl) 



Address. 



City. 



State. 



-Zip- 



Signature 

This offer available in Canada at a slightly higher price. 
Canadian residents please mail the coupon to New York 
address. Shipment of books and all services will be 
handled within Canada. 
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Detroit Report... 



HORSEPOWER RATINGS OF 1971 CABS wiU^ dipltoross the board 
as the coapanies nake a nasslve move to lower coaq^rassioa^ 
ratios. Objective is to build engines that will operate 
on low-octane lead-free-sasoline. CoBq;>ression ratios 
will be brought down to about 8.2 to one. That will 
enable them to run on the 92-octane lead-free gasoline 
that petroleum companies will market later this year. 
GU will change all its '71 engines to run on regular 
fuel, and Ford and Chrysler will follow. 



Chevrolet will have four different models of 

the XP887 next September. In addition 
to the basic two-door sedan that will sell 
for under $2,000, Chevrolet will make 
higher-priced three-door-sedan, GT- 
coupe, and station-wagon versions. The 
GT model will sell for about $3,000 and 
feature bucket seats, four-speed trans- 
mission, and a high-performance engine. 
Chevy will modify the new 140-cu.-in. 
aluminum engine to bring it up to about 
140 horsepower for the GT model, giving 
the 1,900-pound car a very favorable 
power-to-weight ratio. 

West Coast-bound XP887 cars will he 
shipped on closed railroad cars, using 
the Verta-Pak system developed by GM 
and Southern Pacific that carries the cars 
stacked on their noses. At least eight 
separate changes were made in fluid- 
holding areas of the XP887 to prevent 
spillage while the cars are on end. A 
check valve in the carburetor prevents 
gas leakage; the oil-filler tube is set at 
the rear of the engine; the radiator over- 
flow is blocked; windshield-washer bot- 
tles are sealed at the top; baffles in the 
engine prevent oil from gathering at the 
front bearing and in the front of the cam 
cover; the differential is also baffled and 
the transmission filler tube reshaped to 
retain oil. Chevy will save an estimated 
$20 per car by shipping on the Verta- 
Pak system. In addition, soaring insur- 
ance rates due to vandalism and theft 
are expected to nosedive for cars shipped 
on Verta-Pak trains. 

Chrysler's mini-compact 25-car will be de- 
layed six months as part of an overall 
spending-cutback program. Another rea- 
son for the delay, according to unofficial 
sources, was indecision on the part of 
Chrysler officials over possible last-min- 
ute changes in the mini-car. Beat in- 
formation now says that the car will be 
introduced in the fall of 1971. The extra 
delay will add to Chrysler's disadvan- 
taged position in the mini-car field, since 
GM and Ford will have models on the 
market a whole year earlier. American 
Motors' Gremlin has an 18-month jump 
on the 25-car. Chrysler is expected to 
use its 170-cu.-in. six-cylinder engine 
for the mini-car. The 25-car chassis will 
be a derivative of the Valiant, and one 
possible body style is a three-door design 
with a rear-facing back seat. That would 
add a "doorgate" of some type. 



The heavy rubber bumper pioneered by 
Pontiac will be used by both Ford and 
Chrysler on some of their sporty models 
next year. In additionryou will see more 
use of thin rubber coatings over the un- 
chromed steel bumper as the automakers 
move to reduce corrosion and low-speed 
collision damage. Eventually, the rubber 
bumpers will be used with special shock- 
absorbing systems that will withstand 
collisions up to 10 mph without extensive; 
body damage. In the impact-absorbing 
design, bumpers must extend at least sixj 
inches out from sheet metal. They re- 
tract without touching the fenders or 
hood for this distance, absorbing the col- 
lision forces before the sheet metal is hit. 

GM plans to consolidate engine programs 

to reduce duplication. Eventually, the 
company plans to build engines at one 
division, then distribute them to the oth- 
ers. Pontiac, Chevrolet, Oldsmobile, and 
Buick have duplication in the 350-, 400- 
and 455-cu.-in. sizes, all V8s with only 
minor differences between them. Cur- 
rently, Chevrolet builds all six-cylinder 
engines for the corporation, supplying 
Pontiac Tempest, Oldsmobile F-85, and 
Buick Skylark as well as its own Chevelle 
and Nova. Under the proposed plan, the 
other divisions might be similarly as- 
signed responsibility for designing and 
producing one V8 engine size each. GM 
asked engine-building equipment sup- 
pliers to submit bids for new engine man- 
ufacturing lines that would be needed 
under such a plan. 

Tire companies in the U.S. are gearing uu 
for mass production of the top-quality] 
steel-belted radial tire. Now built only 
in Europe, the steel-cord radial made by 
Michelin is standard equipment on the 
1970 Lincoln Mark III. Its use is expect, 
ed to spread here in coming years for twc 
reasons: 1) The Michelin tire gives th« 
Mark III a far superior ride compared tt 
bias-belted tires that are used as stand' 
ard equipment on almost all other U.S 
cars 2) New machinery to automate 
radial-tire construction is on order anc 
suitable steel cord will be available 
Goodyear has started a new wire plan 
in Europe to supply its needs. 




Detroit Editor 
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Revolutionist. 



This Atlas fiberglass belted tire will change your ideas about mileage- 
you'll get more than you thought possible. 



The Atlas Plycron 2 plus 2* is an en- 
tirely new kind of tire. Put through one 
of the industry's toughest testing pro- 
grams, it delivered mileage that ex- 
ceeded all expectations. 

New construction puts Atlas ahead. 
Two fiberglass belts ore bonded onto a 



tough Vicron polyester cord body 

And for traction, the unique wide tread 
design literally puts hundreds of gripping 
edges on the road at all times. All these 
features add up to a tire that gives you 
less tread squirm, extra mileage. 

Get the new Atlas Plycron 2 plus 2 It 



represents the new order in driving 
economy. 

And remember. Atlas batteries and ac- 
cessories as well as tires are sold at over 
50,000 leading service stations. 




Trodemorks "Atlos,** "Plycron," "Vicron," Reg US P 
♦Trodemoric. O 1970 Atlai Supply 




Science 
Newsfront 

Last-minute news 
and notes to keep you 
up-to-date 

By ARTHUR FISHER 




Lightguides for laser beams will light the 
way for complex optical circuits no larger 
than a nickel. The guides— ultrathin glass 
or crystal strips deposited on glass— act like 



mirrored tunnels to bend laser light around 
fairly sharp curves. Developed at Bell Labs, 
the lightguides will be used in laser com- 
munication systems. 



How do you play pick-up-sticks with thou- 
sands of delicate electronic components? 
The problem for Western Electric engi- 
neers was a serious one, for the tooth- 
pick-like diodes shown had not only to 
be picked up, but sorted in a neat and 
orderly arrangement, all without damag- 
ing them. 




The solution is pictured here. In the 
top photo, a jumble of diodes have been 
placed in a container whose walls are 
strongly magnetized. The diodes hop to 
it and align themselves with the mag- 
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netic field, as you can see. An operator 
then moves a magnetic bin into the con- 
tainer, and the diodes jump into individ- 
ual notches in the bin, where they are 
held by tiny magnets. Each bin holds 
1,440 diodes (bottom photo). Now the 
components can be loaded into soldering 
machines without damaging their deli- 
cate leads. 

Lose an island lately? Oceanographers of 
Columbia University's Lamont-Doherty 
Geological Observatory report that the 
South Atlantic island of Tristan da 
Cunha is one mile south and one mile 
west of where it appears on all modern 
maps and charts. The voyagers turned 
up the error— a grave one because of the 
dangerous shoals close by— by means of 
the Navy's earth satellite navigation 
system, which enables a special receiver- 
computer aboard ship to plot a point on 
the open ocean to an accuracy of 500 
feet. 

Cities may trigger their own snowstorms. 

Last winter, scientists experimented with 
cloud-seeding techniques to disrupt the 
paralyzing snowfalls that plague Buf- 
falo, N.Y. and the stretch of the eastern 
shore of Lake Erie called the snow belt. 
Their observations led to the tentative 
theory, as reported by ESSA (the En- 
vironmental Science Services Adminis- 
tration) that a big city like Buffalo 
produces snow much as heavy cloud 
seeding does. The mechanism might 
rely on heat rising by convection from 
the normally warmer city, and even on 
city-bred dust particles, which could act 
like seed pellets. 

A super sniffer to detect bombs on airliners 
has been developed for the Federal Avia- 
tion Administration. The "artificial 
nose," as it is sometimes called, took 
shape under the direction of Dr. Andrew 
Dravnieks, Director of the Odor Sciences 
Center of the Illinois Institute of Tech- 
nology Research Institute. The Institute 
has recommended that it design a version 
that could he mass-produced in a year. 



The sniffer is reported to be in use on 
El Al Israel Airlines and some European 
carriers. It can detect an explosive's 
odor— that is, the vapor it gives off— even 
if the vapor forms only one billionth of 
the air volume the analyzer is sampling. 
If it picks up a suspicious scent from 
anywhere in the cargo or passenger areas 
of the plane, the nose flashes a signal 
(probably red) to the crew. 

Golf balls in a wind tunnel? That's a long 
way from the eighteenth green. But it's 
right on the pin for researchers at Uni- 
royal, Inc. They're trying to learn more 
about the flight of a golf ball and what 
actually happens to the pesky pellet dur- 
ing the five ten-thousandths of a second 
it takes a club to launch it. The aim, ac- 
cording to Uniroyal, is to "clear up the 




old wives' tales, mysteries, and witch- 
craft," about golf-ball flight and to "un- 
derstand completely what the golf ball 
does down to the last decimal point." To 
this end, engineers have filled a wind ' 
tunnel— normally reserved for aerospace I 
research— with golf balls and smoke (the I 
smoke wisps you see in the photo above 
help indicate lift and drag). 

"The results so far? A spokesman says, ] 
"We have already tested surfaces that 
give improved performances within the 
limits set by the USGA." FORE! 

A nuclear-age building material, long under 
development, seems ready to make its i 
weight felt. Called concrete-polymer, the ' 

Continued 
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TO TRAIH AT HOME FOR 
A BRIGHTER FUTURE 




NRI FIRST 



TV kits 
totally 
engineered 
or training 



COLOR TV SERVICING comes alive as you build your own 
set. NRI TV Servicing course includes the only custom color 
or black and white sets totally engineered for training. As you 
build, stage- by -stage, you grasp a professional understanding 
of all circuits through demonstrations. 




COMMUNICATIONS experience equal to many months on 
the job is yours in NRI's complete course. Equipment you get 
includes your own 30-watt transmitter suitable for use on the 
80-meter amateur band. All NRI Communications courses in- 
clude FCC license preparation. You must pass or money back. 




ELECTRONICS TECHNOLOGY includes use of transistors, 
solid-state devices, printed circuits. As you learn, you actually 
build and use electronic devices, including digital computer 
circuits which you program to solve simple problems. Choose 
from several specialized courses. 



APPLIANCES AND REFRIGERATION SERVICING. Get 

practical experience with professional tester you get included 
at no extra cost. Learn to fix large and small appliances, air 
conditioning and refrigeration equipment, farm equipment, 
commercial units, power tools, small gasoline engines. 



Step up your income as a skilled technician 



Learn the Electronics field of your choice the practical, 
"hands on" NRI way. The NRI full color Catalog, sent 
to you FREE and without obUgation, tells you how you 
can qualify quickly as a skilled Electronics Technician in 
America's fastest growing industry. You'll read how you 
can start a business of your own as a skilled TV-Radio 
Technician— either part-time earning $5 to $7 an hour 
or in your own full-time shop. And you'll read how you 
can get into the exciting field of broadcasting or in a top- 
pay position in the electronics industry. 

NRI Equipment Gives You Priceless Confidence 

NRI gives you a choice of 15 training plans, ranging from 
short courses in selected areas of Electronics to com- 
plete training that begins with basic fundamentals and 
includes custom-engineered training equipment that 
trains your hands as well as your head. For example, 
NRI is the only school oifering home education in Color 
TV Servicing that includes a color set totally engineered 
for training purposes. You learn by doing, demonstrating 
things you read about in "bite-size" texts as you build 
and use professional equipment. Electronics comes alive 
in a unique, fascinating, easy-to-understand way. In 



Color TV, the end product is your own high quality set, 
yours to keep for years of viewing pleasure. 

Train with the leader Tens of thousands of nri 

graduates are proof it is practical to train at home in your 
spare time. All 5 NRI Communications training plans 
include FCC License preparation. You must pass your 
FCC exams or NRI refunds your tuition in full. Decide 
now to acquire the skills of the seventies . . . and move 
ahead in Electronics. Mail coupon for FREE NRI 
CATALOG. No salesman will call. NRI Electronics Divi- 
sion, Washington, D.C. 20016. 




SEND FOR FREE CATALOG 

NATIONAL RADIO INSTITUTE 

Electronics Division, Washington, D.C. 20016 



132-050 • 



Please send your catalog. I have checked the field(s) of interest 
to me. (NO SALESMAN WILL CALL.) Please print. 

□ TV SERVICING □ COMMUNICATIONS 

□ ELECTRONICS TECHNOLOGY Q APPLIANCES 4 REFRIGERATION 

□ Check for facts on Gl Bill 



Name_ 



-Age_ 



APPROVED UNDER Gl BILL 

If you have served since January 31, 1955, or are in 
service, check Gl line in coupon. 



Address 



City_ 



.State- 



.Zip. 



ACCREDITED MEI^BER NATIONAL HOME STUDY COUNCIL 
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OF YOUR OWN 



IN CUSTOM 

UPHOLSTERY 

SLIP COVER-DRAPERY MAKING 

Ba Your Own Boss. Make Your Own Hours. Earn More Money 
— Right Off! Rigfit AT HOME — in spare time — You alone or 
you and your husband together can get more out of life — 
develop your skills for big lifetime earnings. It's quick and 
easy. With Upholstery Trade School Home Training you 
ENJOY extra cash income while you learn quickly, earn 
more than you ever dreamed possible. Start at ho.ne with 
friends, neighbors, relatives, build up a solid, big-profit 
business — go anywhere you choose. Your training includes 
complete frames, materials, lovely fabrics you transform 
into a room full of beautiful custom furniture, perfect fit- 
ting slip covers and matching drapes — 
l«ATERIALS FREE yours to keep or sell — AND ALL AT NO 
YOU MAKE ALL EXTRA COST. 

rnpr Opportunity Book 
K Kr r Sample Lesson Pages 
I lILL Wholesale Supply List 

Free sample lesson pages show you how 
to repair chair, sofa, bottoms immed- 
iately! Big 32 page Book shows 3Z 
easy ways to make money at home. 
WRITE TODAY. 

Veteran approved. LKensed State of N. J,, 
Accredited Member National Home Study 
Council Upholstery Trades School. 
Uept.SIII-OSO Little Falls. N. J. 07424 



LOVELY PIECES 




PLUS SLIP COVERS 
Yours to keep or sell 



I MAIL TODAY FOR FREE OFFER! 

! Upholttery Trades School. Dept. Sill -050 
I Little Fills. New Jersw 07424 

.Mall nif KUKK Oppnrlunit.v I(o*ik, FKEE Sample Losaon 



I Name 

j City 



..Slate Zip... 



^^The practical section on 
the car — hotc the engine 
functions, the transmission, 
power steering and brakes — 
is worth the price all by 

itself 3^ Publishers' Weekly 

And that's just 
tlie beginning! 
THE HOW AND 
WHY OF ME- 
CHANICAL 
MOVEMENTS 
takes you on a 
fascinating tour of 
the whole world of 
machines and me- 
chanics, emphasiz- 
ing I lie machines 
of today and to- 
morrow. Yes, whether it's your car's 
transmission, a sabre saw, or turbo jet 
engines, this book tells (and shows 
witli nearly 300 illustrations!) exactly 
how it works. 

Send $7.95 for your copy of this 
brilliant picture-and-text adventure 
into the world of mechanics today! If 
you're not delighted with THE HOW 
AND WHY OF MECHANICAL 
MOVEMENTS, you may return it 
V ithin 10 days for a full refund. 

Popular Science Books 570 

44 Hillside Avenue, Manhasset, N.Y. 11030 





U L-approred recharging 
unit u illi shear in 
u all hanger bracket. 



Pushbutton grass trimming 

Cordless Electric Shear 



This 28-ounce beauty cuts grass 
anywhere— under fences, against 
walls, around trees, with either 
hand— four times faster than 
manually. Teflon-S coated blades 
are self-sharpening. Body is 
tough plastic. Permanent nickel- 
cadmium batteries recharge over- 
night. A single charge will trim 
around a baseball field, or about 



an hour in the yard. Under $35.00 
at all hardware, garden and de- 
partment stores. Price includes 
recharger and wall bracket. 

Another innovation by Disston, 
leader in quality cutting tools for 
over 130 years. Shortcut your way 
to a well-groomed lawn with a 
Disston Cordless Electric 
Grass Shear. 



substance is actually a plastic-impreg- 
nated concrete that is hardened by ex- 
posure to gamma rays from cobalt 60 or 
another source. Most of the basic re- 
search on the material has been per- 
formed at the Atomic Energy Conmiis- 
sion's Brookhaven National Laboratory. 
Recently, Meyer Steinberg, a chemical 
engineer there, announced that the con- 
crete-polymer is now being tested for 
pipelines, pavements, and home con- 
struction. He predicted that plasticized 
concrete building blocks might be com- 
mercially available in two or three years. 
Advantages of the new material over con- 
ventional concrete include a fourfold 
increase in tensile strength, almost com- 
plete impermeability to water, better 
bonding to steel, and increased resistance 
to damage resulting from freezing and 
thawing. 

Meanwhile, scientists at West Vir- 
ginia University are working with the 
Radiation Machinery Corp. to develop 
plasticized concrete floor tiles. "Our 
aim," the West Virginians announced, "is 
to develop an inexpensive floor or wall 
tile with the beauty and durability of 
terrazzo." 

A two-gas life-support system that could 
provide an Earth-like atmosphere for 
' manned space stations and spacecraft on 
lengthy missions is being built for 
NASA. Mrs. Barbara Greenough, who 
is directing the research at Ix>ckheed 
Missiles and Space Co., says the basic 
unit of the system should now be ready 
for lab tests. The unit, which supplies 
enough "atmosphere" for one man, is 
composed of a stack of nine electrolysis 
cells. These generate both oxygen and 
nitrogen by electrolyzing water and hy- 
drazine, a common rocket fuel. If the 
units prove successful in tests, systems 
designed to provide atmosphere for 
crews up to 12 men could be built. 

Why supply both oxygen and nitro- 
gen? Many scientists recommend this 
two-gas combination because diluting the 
oxygen reduces the fire hazard, and be- 
cause breathing something that at least 
resembles air may be an important mo- 
rale booster for men on long missions. 

Lead pollution of the atmosphere is ap- 
proaching a jjoint of genuine peril in 
some American cities. That is the con- 
clusion of a geochemist who recently 
completed a detailed three-year analysis 
of the lead content of the air over the 
San Diego area. Dr. Tsaihwa J. Chow of 
the Scripps Institution of Oceanography 
at La JoIIa, Calif., reported that the at- 
mospheric lead concentration over down- 
town San Diego on some winter days 
reached 80 percent of the so-called "safe 
limit" tentatively proposed by govern- 
ment health agencies. (The concentra- 
tion runs high on those winter days when 
a temperature inversion stifles normal 
atmospheric circulation.) The alarming 
thing. Dr. Chow noted, is that the lead 
level has been increasing at the rate of 
five percent a year. He added that an 
analysis of the atmospheric lead showed 
it was identical to the kind of lead used 
as a gasoline additive to prevent engine 
knocking. DU 
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This free booklet 
will tell you how 
you can become a 
Computer Programmer 



>•••••< 



y 50M0 \ 
more 
programmers \ 

needed now! 
500,000 more : 
will be needed / 
\ in a few / 
\ years! / 



...and how you can train 
at home for big earnings 
in the world's newest, 
most exciting profession 



IF you're dissatisfied with your present job, why 
don't you become a programmer? So great is 
the demand for programmers, you'll have your 
choice of openings, with a growing future ahead. 

For the vast majority of good positions, a high 
school education, a logical mind and the right 
preparation are all that are required. LaSalle, 
world leader in home education, will train you as 
a programmer in your spare time. 

Why not plan for bigger success in the field 
where employers are looking for you? Authoritks 
agree that for many years to come there will be 
more openings in computer programming than 
people to fill them! Even beginners are paid well; 
and with experience, programmers can fill major 
supervisory positions at salaries of $12,000 to 
$15,000 a year - often as much as $20,000. 

Without leaving your present position, you can 
start your training now — at very low cost. You 
can study at home, in hours of your own choosing. 
Experienced LaSalle instructors will guide you by 
mail every step of the way. Industry experts say 
this is the most thorough course of its kind that 
they have seen. The ease and rapidity with which 
you learn will surprise you. 

LaSalle has just published a fascinating booklet 
"How To Become a Computer Programmer." In 
simple, non-technical language this booklet tells 
you what computer programming is; what the pro- 
grammer does; how you can train by mail through 
the school that has enrolled more than 1 ,500,000 
people in its many success courses. Mail attached 
card now for your free copy or write to LaSalle, 
South Dearborn, Chicago, Illinois 60605. 
© 1968 LaSalle Extension University 




IF CARD HAS BEEN 
DETACHED, MAIL THIS COUPON 



LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 
417 S. Dearborn Street, Dept.S3-007, Chicago, lllinola 60608 

Please mail to me the free illustrated booklet 
"How To Become a Computer Programmer." 

Print 

Name Age. 



Address Apt. No. 



City. 



State Zip No. 
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Recreation 
Roundup 

...on the move with PS 

By HERBERT SHULDINER 




Build your own camper from a kit. This 
one's made by Stratford Fabricating Co., Box 



376, Stony Creek, Conn. It requires no sew- 
ing of the tent, no welding of chassis. 



Blazing a trail for ATVs. The Ponn.sylvania 
Department of Forest and Waters has 
opened a 40-mile ATV track in the Park- 
er Dam State Park. Autos and trucks 
are prohibited. At the same time, the 
Department issued rules to protect the 
park and wildlife so that the land will 
not be ruined for other recreational pur- 
poses. Why not nudge your own state to 
create such trails, too? 




Fire-slarting is easy with the Redi-Fire Kit. 
It has a treated igniter and matches, starts 
even damp wood in a minute. Skyline 
Trail, 1355 W. 25 St., San Bernadino, Calif. 

Really want to get away from it all? Then 
you might be interested in trips spon- 
sored by the Wilderness Society. They're 
staging backpacking tours in Great 
Smokey Mountains National Park. N.C.. 
in May, as well as in New York's 
Adirondacks in June and August. In all, 
they offer 67 trips this year. You can 
get applications and complete informa- 
tion from the Society's office at 5850 E. 
Jewell Ave., Denver, Colo. 80222. 

For beauty. Winnebago, largest manu- 
facturer of motor homes, recently aban- 
doned billboard advertising because it 
doesn't want to create eyesores. 

Winnebago is also launching a cam- 
paign to get all of its dealers to install 
sanitary disposal stations. There's a big 
shortage of these dumping stations and 
the number of self-contained camper 
units they service is growing fast. 
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Recreational vehicle equipment corner. A 

new automatic self-priming pump de- 
signed for RVs, which starts without 
spitting and runs without pulsating, is 
being offered by The Coleman Co. The 
model MOP pumps three gallons per 
minute and has a cut-off to stop pumping 
after water is exhausted. 

Snowmobile need a new track? You 
might try the FasTrac. This incorpo- 
rates a spare-tire concept for snowmo- 
bile tracks— it's designed so that you can 
replace links within 20 minutes, even on 
the trail. It's available for all popular 
15-inch tracked snowmobiles. From 
Molded Products Co., Easthampton, 
Mass. 

New electric level indicator that 
mounts on the front of your trailer tells 
you— without leaving the car— if you're 
level. Your car's brake lights activate 
the gadget, which registers in your rear- 
view mirror. Available from L. Bran- 
void, 5720 Simpson Ave., N. Hollywood, 
Calif. 91607, $10.50. 

New Anker tent pegs have a unique 
design that its maker claims will dig in 
under strain that pulls ordinary stakes 
out. They're made by Pathfinder Camp- 
ing Products Ltd., Burlington, Ont. 

Things to write for. Camping Maps USA 
by Glenn and Dale Rhodes shows you 
how to get to 12,000 campgrounds and 
trailer parks with 350,000 sites. It's yours 
for $4 from L. Irving, 1 Johnson Rd., 
Norwalk, Conn. 06851. 

The 1970 Recreational Vehicle Year- 



book contains a treasure chest of in- 
formation about RV standards, camping 
vehicles, and where you can use them. 
You can get your copy for $1 from the 
Recreational Vehicle Institute, 2720 Des 
Plaines Ave.. Des Plaines, 111. 60018. 

A big catch is Sears 1970 Fisherman's 
Catalog. You can get a copy of this 28- 
page publication by writing Sears, Roe- 
buck and Co., Dept. 139-P, 925 S. Ho- 
man Ave., Chicago, III. 60607. 

Hot stuff. Cooking and fires are always 
an important part of camping. Here are 
new items to make this chore easier: 

The Grill- Master is a charcoal grill 
that can be started in five minutes with- 
out lighter fluid or other aids. You need 
only eight sheets of newspaper to get it 
going. And it will cook a I'^-inch steak 
in 20 minutes from the time you ignite it. 
Available from L. L. Bean, Freeport, Me. 

Campers Cook-All bakes, boils, broils, 
fries, barbecues, smokecooks, or roasts. 
It can even be used as a space heater. 
This handy stove, which uses charcoal 
briquettes or wood, folds into two flat 
packs for easy carrying. Available from I 
Sam Richards Traders, P.O. Box 456, 
Bantam, Conn. 06750, for $20. 

Camp laundry. Some problem-solvers are ' 
made by the Kendall Fiber Products Co., ^ 
of Walpole, Mass. These disposable 
linens are non-woven rayon which can 
be used for up to a week, then thrown 
away. Kendall makes twin and double ji 
bed sheets and sleeping-bag liners. 
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Get a new 
riding sensation 

Pleasurizers help smooth out an older car's ride. 
Make driving a pleasure again. The Delco Pleasurizer 
features a "Genetron® Gas Filled Cushion". , . 
a GM engineering development 
that replaces air in the hydraulic reservoir. 



Dclco's "Genetron Gas 
Filled Cushion" eliminates 
aeration and foaming of the 
fluid as it takes the place of air 
inside the reservoir. This 
smooths out the action 
and the ride. 




Low Pressure Multi-Lip 
seal keeps hydraulic fluid 
in, dirt out. Assures quiet 
low-friction action. 





Nylon-skirted piston travels 
freely along the mirror-finished 
cylinder wall. Eliminates 
mctal-to-metal contact and 
provides more positive 
compression. 



Super-finished piston rod 
resists corrosion for long life 
and smooth operation. 
Induction-hardened carbon 
.steel for ramrod toughness. 





MARK OF EKCFlLENCe 



Delco Pleasurizer 

with Genetron Gas Filled Cushion 



The Delco 
Pleasurizer — available 
wherever you see the 
United Delco Service sign. 
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THE GREAT ONES AT DALLAS 




THE GREAT ONES AT HOME 




^ are on sale at your favorite store! 

Head Wrench Amos Satterlee and S-K Tools put the gs 
in the Ongais M/T Funny Car Triumph at NHRA Springnationals! 

Danny Ongais drove Mickey Thompson's •->'iU Ui»^ ^ 
Mach I to victory against a super tough 

field. He couldn't have won if someone SAVE $12.61 
hadn't tamed that Mustang; tuned it, 

toughened it, and turned it on to mechan- r^nx— w m i m m ■■ 

ical perfection. That took a Great One, rl^^^^^^^^l^^P^BSj^53^^i/^^Mfc 

head wrench Amos Satterlee. * is?^fit3^-'^O^i--^^^^^lKSli iCU^^^^^Mf ■>*■ 

Under the pressure of big-time racing, 
professional mechanics must produce top 
quality work in minute amounts of time. 
Because of demands on them, the Great 
Ones demand perfection in hand tools . . . 
S-K hand tools ... so easy and comfort- 
able to use that they serve as extensions 
of your brain and hands. It's what you ex- 
pect from the experts who perfected the 
famous ratchet wrench. 




No. 4116-9 



FAMOUS S-K RATCHET & 
Vz " DRIVE SOCKET SET 



Regular retail price, If purchased separately: 
$36.49. You save $12.61 during Great Ones 
Spring Special Sale 

"Sweet Sixteen" intermediate set to 
keep mechanical things in sweet run- 
ning condition. 16 pieces include 13 
standard sockets, ratchet, 5" exten- 
sion and 17" flex handle. Packed in 
steel case:1%"x17"x3%". 

LIMITED QUANTITY-SPECIALLY PRICED 



'Suggested User Price 



m 



Thousands of mechanics rely on S-K Tools to handle jobs easier 
and faster. If you use tools, why not the best? 



You don't have to be a mechanic to need 
and use S-K tools. That's because there 
is always a job around the house. If you 
can't think of one, the little woman will. 
Point is, why fuss and maybe cuss be- 
cause you want to do something else, 
when you can complete jobs in a jiffy with 
S-K tools? Yep, you can be the Great One 
at home. 

Hold an S-K tool and you'll recognize 
why they're the choice of the Great Ones. 
Feels great. Made for your hand. Marvel- 
ous balance. Terrific leverage. You 
couldn't get a sweeter hand-holding tool 
for love or money. Best of all, you can 
get them now for less money. Lots less 
during our Great Ones Sale. 



Mechanics: Be proud of your 
profession. Display this colorful 
5" X 7" decal. Enclose 25* for 
handling and mailing with your 
request. We'll also send you an 
illustrated catalog free. 



1970 Hand Tool Division, 
Dresser Industries, Inc. 




SAVE $1.00 




No. 7510-9 



EXPANDABLE 10" 
TONGUE 'N GROOVE PLIER 



Regular retail price: $3.98 
You save $1.00 during Great Ones 
Spring Special Sale 

The "thin-line" head permits working 
in tight areas. Machined to micro- 
tolerances to assure precision jaw 
operation. IHighly polished nickel 
chrome faces. Cushion grip, green 
vinyl handles. 




'Suggested User Price 



LIMITED QUANTITY-SPECIALLY PRICED 




HAND TOOL DIVISION, 
DRESSER INDUSTRIES, 

Chicago, Illinois 60604 



INC. 



EROS pod, shaped like a missile, nestles under this 
British Royal Air Force Phantom jet during a test. 



Electronic Device 
Will Help 
Pilots 

Dodge Mid-Air Collisions 




Slung beneath an aircraft's fuselage, an EROS pod 
keeps track of the altitude and distance of all other 
EROS-equipped planes nearby. If it detects the threat 
of a collision, it activates an illuminated display in the 
cockpit that tells the pilot what evasive action to take. 

Proven in more than 14,000 operational flights, EROS 
(Eliminate flange O System) has been sponsored by 
several major U.S. airlines and endorsed by the F.A.A. 
Approval of the McDonnell-Douglas system's use by 
commercial airliners is expected later this year. 

It works like this: The EROS radio transmitter on a 
plane continuously broadcasts an identification number 
and the plane's altitude. Simultaneously, it receives the 
broadcasts of every other EROS-equipped plane within 
range. If an EROS unit receives the signal of another 
plane at the same altitude as itself, it calculates the clos- 
ing rate of speed of the two planes, and, if collision threat- 
ens, sounds a loud beeper and lights up a "climb" or 
"dive" arrow on the pilot's rate-of-climb indicator. 

What makes EROS remarkable is its ability to repeat 
complete cycles of communication, interpretation, and 
display every three seconds for up to 2,000 aircraft. A 
crystal oscillator, capable of keeping time to within two- 
tenths of a microsecond, makes it possible. Every three 
.seconds a master clock on the ground broadcasts a re- 
synchronization signal that resets the time reference of 



* <\ ft 



\ " DOWN _ / 



when collision threatens two aircraft, EROS signals one pilot to 
climb (iett), the other to dive (right). Lighted bars on the bottom 
ol iho diving pilot's rale-of-climb indicator warn him to descend 
slowly boe ausc of air Iraltic below. 



every EROS plane. By comparing the arrival time of 
another plane's signal with its own time reference, an 
EROS unit determines the other plane's distance away. 

To avoid causing a collision, EROS warns the diving 
pilot if there is an aircraft below him (photo at right, 
above ) . EROS also sounds off if two planes at the same 
altitude fly within IV2 miles of one another, regardless of 
their closing raie.—Robert L. Dilenschneider 



Quiet Power for Your Records and Tapes 




A revolutionary DC motor may power your next record 
and tape players. Two semiconductors replace the 
usual brushes and commutators. Electronic switching,,, 
it's claimed, will mean virtually noise-free operation; five 
times longer life; the end of rumble, wow, and flutter. The 
semiconductors, called "Hall elements," create a voltage 
across two points when a magnetic field is applied. The 
effect was discovered by U.S. physicist Edwin H. Hall in 
1879. but elements have— until now— been too expensive. 
Pioneer Electronic Corp., Tokyo, Japan, makes them. 



Brushless DC motor 

(top left) has Hail ele- 
ments on the outer 
edges ol its windings, a 
rotor that tits around 
them. Electronic motor 
control (bottom lell) is a 
solid-slate circuit board. 
Hall elements iright) 
come in two ratings. 
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THE HANDWRITING ON THE WALL 
TOLD ME TO WRITE ICS! 



"My name wasn't on the list of men laid off this time 
— but from the looks of things, I couldn't be too sure of 
nexf time. One thing I realized: the smartest thing you 
can do is to make yourself a man they can't do without. 
How? With specialized, expert, solid training. 

"I remembered the ICS ads— and I sent in a coupon. 
ICS programs are direct, job-related, useful right now 
and for the rest of your life! 

"You learn from experts— with your own individual 



instructor. The diploma is recognized by business, edu- 
cators, and government. And you've got 266 ICS pro- 
grams to choose from. Every one builds skill— and price- 
less confidence. 

"It was the smartest thing I ever did. Now my name 
does turn up on lists— promof/on lists. I'm not worrying 
about tomorrow— I'm looking forward to it!" 

Take the big step now to secure your future— mail 
this coupon today! 



ICS 



International Correspondence Schools 
Division of lnte\t 



ICS, Scranton, Pj. itsis 

Canadian residents use above 

address for service from 

ICS Canadian. Ltd. 

In Hawaii! use P.O. Boi 41S. 

Honolulu. 



Take your first step . . . miil this coupon today . . . ICS. Scranton, Pa. 18515. 

I'm interested in a program of Independent study. Send me your free 3 booklet Success Kit; (1) "How to Succeed," 30 pages 

of valuable job tips, (2) Sample text demonstriting famous ICS method. (3) Catalog for subject checked below . . . 

Miss 

Mrs. 

Mr, Ple««pfin() — . — Age 

Address . ■ 

City = 



-State. 



-Zip Code. 



Occupation- 



-Employed by_ 



ACC0UNTIN6 Ti Interior Decorating 

1 Accounling (U.S. or Can.) L! Sign Painting 4 Deiign 



1 Cost Accounting 
] General Accounting 
I Practical Accounting 
._ Public Accounling 

ARCHITECTURE and 
■UILDINQ TRADES 

[ ' Air Conditioning 

J Air Conditioning Maint. 
i.j Architecture 
I I Arch- Drawing & Design 

I Building Contractor 

I Carpenier-Builder 

L I Carpentry & MiMworfc ^ 

U Healing & Air Conditioning □ Business Law 

with Drawing Industrial Psychology 

.' I House Planning. Int. Design ~ inventory Control 

1 Plumbing Managing a Small Store 

: I Plumbing & Heating n Personnel-Labor Rel'nj 

: I Reading Arch. Blueprints li purchasing Agent 

Refrigeration -J Retail Business Mgml. 

ART and DEtlQN J Traffic Management 

. . Commercial Aft ■USINEtS: SALES 

, . Commercial Cartooning j Creative Salesmanship 



Sketching & Painting 
AUTOMOTIVE 

□ Auto Body Rebuilding 
& Rehnishing 

:i Auto Mechanic-T«hn. 
J Diesel-Gas-Molo( 

Vehicle Engines 
n Auto. Electrical TKhn. 
; i Engine Tune.Up 
L ! Transmission Specialist 
•USINESS 
J Advertising 

□ Business Adminiitralton 



~ Real Estate Sales 
Sales A Sales Mgmt. 

CHEMICAL 

1] Chemical Analyst 

Chemical Engineering 
J Cham. Lab Technician 
i; General Chemistry 
U Plasties Technician 

CIVIL ENOINEERINQ 

□ Civil Engineering 
n Highway Eng. Tech, 

□ Sewer Plant Operator 
J] Surveying & Mapping 

□ Water works Operator 

COLLEQE COURSEI 

■J American History 

;] Calculus J Economics 

COMPUTERS 

□ COBOL Programming 

□ Fortran Programming 

□ Programming lor 
Digital Computers 

□ Programming the 360 

□ Programming the 1401 



-Working Hours^ 



-A.M. to- 



-P.M. 



Appreved ter veterans 

for tuitien refund. 
Accredited member, 
Nat'l Home Study Council. 
Easy pay-as you-learn plan. 
Special rates to members 
U.S. Armed Forces. 
ICS has ever 2S6 
career-related cturies 

IA765D 



DRAFTINS 

[__] Aircraft Drafting 
L.j Architectural Drafting 

. Blueprint Reading 

, Design Drafting 
_i Otafting Technology 

^ Electrical and Electronic 

I Mechanical 



ELECTRICAL 

J Electrical Engineering 
J Appliance Servicing 
] Elec. Eng. Technician 
1 Industrial Electrician 
'. ; Motor Repairman 
i Practical ElectrKian 
; Practical Lineman 

ENQINCERINS 
(Retreaker Cawiea ler 
ttradnate t»t\mt n ) 

□ Chemical □ Civil 
n Electrical □ Industrial 
n Mechanical 

□ Sanitary a Structural 



HIBH SCHOOL 

'J. High School Business 
High School General 
. . High School Math. 
High School Secretarial 
. High School Vocational 
_ College Preparatory 
Structural I Preparatory Course for 
H.S. Equivalency Test 

MACH. SHOP PRACTICE 

J Machine Shop Practice 
_J Maintenance Mechanic 
1 Reading Shop Punts 
I Tool & Die Maker 
J Welding. Gas & Eltc. 

MECHANICAL 

□ MKhanical Engineering 

□ Aircraft Mechanic 

□ Hydraulic, Pneumatic 
Power 

rz Industrial Engineering 

□ Industrial Instrumentation 
Michine Design 

rr. Power Plant Engineering 
_ Quality Control 



_ Refng., Air Conditioning 
i Tool Design 

SECRETARIAL 

Clerk-Typist 
J Secretary. Legal 
_ ! Secretary, Medical 
. ; Secretary. Professional 
_ Shorthand 

~. Stenographic .". Typist 

TV-RAOlO- ELECTRONICS 

Elcctionics Fundamentals 
_ Electronic Technician 

□ General Electronics 
IndusI Electronics Tech 

_' Radio Telephone License 
ID Telephony 

[Z TV and Radio Servicing 
Z\ with Equip. Training 

WRITINO and ENGLISH 
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"Say, Smokey— " 



A clinic on cars by America's 
most famous mechanic 

Each month in Popular Science Smokey Yunick 
answers questions on cars— family cars, high- 
performance jobs, hot rods, and racing cars- 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 
and address. 




1 drive my "68, 427 Corvette mostly on 
the highway, and I'm trying to decide 
which type of tires to buy. I am tending 
towartl wide-oval radial.s. rather than 
Goodyear Polyglas. Which would .vou 
recommend, and should 1 get F70-15 or 
H70-15? 

Joel Chester, Brooklyn, N.Y. 

You're on the right track with the 
radials for your needs. They necm to he 
best when made right, and the only 
draivback for some people is the rougher 
ride. F70 and H70 are not far apart. 
The bigger one steers harder, but holds 
the road better. 

When driving a standard-shift car I 
like to slow down by downshifting. A 
friend told me that I'll ruin the trans- 
mission by this practice. Is this true? 
Why? Is it better to use the brake? 
SuwAT Tanthuwanit. Boulder Colo. 

/ think you should listen to your 
friend, and use the brakes. The produc- 
tion transmission is not tough enough 
to use for braking. Why isn't it tough 
enough^ Well, lo make it so would cost 
too much to keep the product competi- 
tive in price, for no real gain otherwise. 
A little hit of downshifting won't hurt 
a thing, particularly on the mountain 
roads. 

Our '64 Rambler American is €>quipped 
with a generator. I've seen other 1964's 
equipped with alternators, and want to 
put one on mine since it would be better 
around town. But the people I've asked 
advise against this. They say it would 
be too difficult a changeover. After 
studying the manual I can't find much 
difference in the main wiring harness. 
Outside of adding a difTerent regulator 
and resistor, just how hard would the 
change be? 

John Allen, Midland, Mich. 

/ can't see where this change would 
be too difficult, keeping certain things 
in mind. The alternator will hare to he 
mounted correctly, securely, and in line. 
The major problem in the correct wiring. 
If the polarity is reversed for even an 
instant while installing, an alternator 
will burn out. A new regulator will he 
required, but it depends on what maker's 
equipment you get. whether you'll need 
u resistor, too. Be certain to obtain the 
correct schematic diagram to match 
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your .selection. And don't make the mis- 
lake of trying to install this change your- 
self, unless you have had considerable 
experience. Your best bet is to have Ihis 
done by a professional auto electrician. 

I am rebuilding the bottom end of my 
Forfl 289. which I had previously modi- 
fied, with a set of Jahns aluminum pis- 
tons among other items. This time I'd 
like to take advantage of a host of avail- 
able Ford stock goodies by installing a 
forged-steel Boss 302 crank and a set of 
.351 heads. Due to the increased stroke, 
will I be able to keep my 289 pistons? 
I believe there is .some difference be- 
tween 289 and 302 pistons in deck height 
and pin height, but my Ford dealer 
doesn't have the information. Is this a 
bolt-on operation or will the heads have 
to be milled to bring the compression 
ratio back to normal? 

Ron Arter. Hanover, Pa. 

You've jumped into the biggest can of 
worms I know of in automotive history 
-289-302 Ford engines. There are so 
many combinations that I wonder if 
anybody really knows what is what 
about it. My advice is to leave your own 
engine alone, and wait until you can buy 
a new model Boss 302 hp with single 
four-barrel carburetor. You will then 
have a Holy Terror in one package at a 
I easonahle price. 

My 1965 Chevrolet Bel Air with over 
(iO.OOO miles on it has been well main- 
tained. It came with i)ermanent anti- 
fieeze. with replacement taken care of 
by a service station. I would like to flush 
the cooling system and refill with the 
new Prestone or Zerex antifreeze that 
contains stop-leak additives and has the 
l)ermanent feature of the older type. 
Please give me your opinion. 

Roy C. Hoffman. Richland. Wash. 

As far as I'm concerned, the new prod- 
ucts with the stop-leak additive make 
good sense. Lots of times the ads on 
new products range from misleading to 
downright lying, hut I have considered 
these new antifreeze claims carefully 
and we are trying them now. 

I was told that the only thing Ford 
puts into their diesel trucks is the body 
and chassis frame, also that they use 
GM or Cummins engines and Fuller 



transmissions. True? And do they, or 
don't they, make their own rear ends? 
Please settle this argument. 

Randy Dull, Glen Burnie, Md. 

Generally speaking, almost every 
heavy- truck maker uses front ends, rear 
ends, transmissions, and engines they 
didn't build. Except for Mack, which 
pretty much makes everything in its own 
trucks. Some other truck makers use 
transmissions and rear ends of their own 
make, but not diesel engines. Ford does 
not make their own heavy diesel engines, 
transmissions, or rear ends. But neither 
docs CMC. 

I have a '63 Buick Le Sabre with three- 
speed standard transmission. When the 
clutch was replaced a few years ago, I 
asked my dealer if he could install a 
heavy-duty clutch. He said he could find 
no plate of heavy duty that would fit; 
also, that if he could, it would last no 
longer than the regular clutch, since the 
only difference would be thicker linings, 
and the change wouldn't be worth the 
additional expense. Was he right, or can 
I find an HD clutch for this model, and 
would the extra wear justify the ex- 
pense? 

J. J. Savatini. Franklynville. N.J. 

.4 heavy-duty plate is available from 
.several manufacturers. One of the best 
is VelveTouch. It is a metallic type with 
a very long life, but is somewhat more 
erratic in response than the standard 
clutch and also more expensive. Taxis 
use HI) clutches on manual-shift jobs, 
and many of these are VelveTouch. 

Which would be better to install on 
my '69 Ford 302. a Judson magneto, or 
capacitive-discharge ignition system? 
Would I notice an increase in mileage 
with either? Might the high spark cause 
damage to plugs? 

Paul Bradley, Jacksonville, Fla. 

// there is a better ignition system for 
a 302 Ford than the Autolite Ford tran- 
sistor system. I don't know about it. I 
think in comparing mileage difference 
between standard points and other sys- 
tems, any claims for better mileage for 
either are just songs for the birds. 

My '68 Firebird 400 with regular sus- 
pension bottoms every time I go over the 
slightest road bump. The frame is all 
scratched up and the two mufflers dented 
from this. Both the dealer and the fac- 
tory representative have told me that 
this is the way the car rides; that all low 
cars bottom, and not to load the trunk 
or carry passengers. Should I change to 
heavy-duty shocks— even though my me- 
chanic says it won't help? 

Howard Lake, Long Beach, N.Y. 

You are going to have to do the ob- 
vious. Install HD springs and HD 
shocks. Apparently you operate at high 
speed on substandard roads and yours is 
a problem of being short of support. 



Got a question on autos? Send it to: 
"Say, Smokey—" Popular Science 
355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions 
cannot be answered by individual letters. 



aerial 




AN ACTION ADVENTURE 



WILD RIVER RUN 




When you guide a raft full 
of greenhorns through the 
Colorado River Rapids, 
you've got to have equip- 
ment as rugged as the wild 
river run. 

That's why professional 
guide Tony Sparks uses 
reliable AC Marine Spark 
Plugs in his outboards. Tony knows AC's 
hot tip resists fouling. So when he needs 
power to battle the rapids, he gets it. 

You may never ride the Colorado River 
Rapids . . . but the same hot tip that's built 
into AC Marine Spark Plugs is built into the 



AC Fire-Ring Spark Plugs that go into your 
car. 

They fire hotter, burn cleaner. 

Next tune-up, insist on reliable AC Fu'e- 
Ring Spark Plugs. They're original equip- 
ment on all GM Cars. 




AC BUILDS MORE PARTS FOR MORC 
CARS THAN ANYONE ELSE IN THE 
WORLD-AC FIRE-RING SPARK 
PLUGS • AC OIL FILTERS . AC AIR 
FILTERS . AC GASOLINE FILTERS 
• AC PCV VALVES • AC RADIATOR 
CAPS • AC GAS CAPS • AC CRANK- 
CASE BREATHER CAPS • AC FUEL 
PUMPS 



MARK OF EXCELLENCE 



AC SPARK PLUG DIVISION OF GENERAL MOTORS 





Lined-up test vehicles (left to right) are the Chevrolet Suburban Carryall, International Travelall D-1000, and Kaiser Jeep Wagoneer. 




By JAN P. NORBYE 

P5 /\i/(omo()ve Edilor 
and JIM DUNNE 
I'S Dt'lroU Edilor 

I'llOIOS l(V DAVI HOUSER 

W hat kind of wagon should you 
buy? That depends on what you're 
looking for in a wagon. If you want a 
maximum of comfort and status, you'll 
probably get one of the luxury wagons 
IPS, Mar. |. If you want minimum 
overall length and maximum useful 
spate, you're likely to pick one of the 
small buses | PS. May '69 1. 

The wagons here, built on pickuj)- 
truck chassis, are for you if you want 
the space of the small buses combined 
with the p;issenger-car-like feeling of 
the luxury wagons, plus all the con- 
venience obtained by carrying the 
engine outside the passenger compart- 




These Wagons Are 
FAMILY CARS 
on Truck Chassis 



You get up to nine seats and lots of cargo space in a 
package shorter than many passenger cars 



ment. These wagons offer superior 
.seating, greater ease of entry and exit, 
and simplified service and mainten- 
ance, in comparison with the forward- 
control wagons. 

They're easy to drive. As easy as 
l)assenger cars. Anyone who can drive 
a Chevelle will soon feel pretty much 
at home in the Suburban, for instance. 
The controls are the same, and the 
instrumentation usually better. You 
also find a variety of familiar fittings 
and equipment, such as carpeting, 
(oat hooks, courtesy lights, and head- 
liners— stuff you may not expect in a 
truck-based vehicle. 



Despite the truck-type springs, the 
ride is pretty good. The long wheel- 
base helps avoid pitching. Chevy uses 
coil .springs all around on the Subur- 
ban, with independent front suspen- 
sion. The softest ride was found in 
the Jeep Wagoneer, with I-beam axle.s 
both front and rear, and long leaf 
springs all around. The Internationa! 
had independent front suspension 
with torsion bars, and normal leaf 
springs for the rear axle. There was 
little to choose between the Suburban 
and the Travelall with regard to ride 
comfort. 

But we found big differences in 





Chevy (center) has rear doors ol' panel-type truck, while both I he International (left) and Jeep (right) have wagon-type tailgates. 
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Tell someone you like about Larks Gas-lrap filter. . . 




...he may stay in the game. 



Gas-Trap filter 




Bet him that almost 
90% of cigarette smoke 
is made up of gases. 
(You'll win.) 

Now tell him only 
Lark has the patented Gas-Trap filter. A 
filter that reduces certain harsh gases in 
cigarette smoke as well as"tar"and nicotine. 



D NICOTINI f iLTia > 
1*3 AHV S 



He'll know you're not bluffing when you 
tell him The Nationwide Consumer Testing 
Institute reported Lark's filter reduces 
certain harsh gases better than any 
ordinary filter brand tested. 

If he calls you,offer him a Lark. 
He can taste the difference Lark's 
Gas-Tra'p filter makes, himself. 




•. ig Size 
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Travelall's third seat can be removed and ets lock it in place, are easily unlocked 
reinstalled without any tools. Simple brack- But passengers must climb to reach it. 




Entry to Chevy's back seat is from curb corridor for third-seat passengers. Spare 
side only (no back door on left sidei. wheel, stored inside under a soft black 
Narrow middle seal provides a convenient vinyl cover, is easily accessible. 




Chevy Suburban is a three-door model International carries the spare behind a 

(driver's door only, on left), and the ve- metal panel. Flush interior body sides hide 

hide's side windows do not open. the wheel housings from view. 
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noise levels. On rough roads, the In- 
ternational was by far the least noisy. 
At 60 mph on good roads, the Chevy 
suffered from high-frequency body 
vibrations, and more of its mechanical 
noise got through to the passenger 
compartment than on the Travelall. 
For full details on noise, see box on 
page 38. 

What about safety? The Interna- 
tional body and interior impressed us 
as being designed more with safety in 
mind than were the others. Knobs 
and levers seem to be placed where 
they would do least damage in an 
impact. Needless protrusions in the 
interior have been avoided. While the 
Travelall has handles modeled on the 
Chrysler design, on the two others, 
you find the old-type door handles 
that are so vulnerable to unintention- 
al operation. 

None of them, however, have any 
provision for rear-window cleaning or 
defrosting; you are dependent on out- 
side mirrors whenever rain or fog 
block your view through the rear win- 
dow. Chevy's "Junior West Coast" 
mirrors gave the best rear vision. 
None of the cars have steering locks 
(as now required on all passenger 
cars ) . 

The cargo area behind the third 
seat ( or second, in the Wagoneer, 
which has no third-seat option) is of 
practical size in all vehicles. Length 
as given below is measured 12 inches 
above floor level to compensate for 
leaning tailgate angle. Height means 
floor to windowsill. 

Length Width Height 



Chevy 


31" 


53" 


18 


Int'l 


14" 


53" 


22 


Jeep 


40" 


59" 


20 



With the back seat folded, the Jeejj 
has a cargo-floor length of 64 '/i inches. 
With third seats removed, the Chevy 
and International have floor lengths 
of 108 and 99 inches respectively, 
though the Chevy platform is stepped 
ahead of the rear axle ( 75 inches at 
one level and 33 inches at a lower 
level ) . 

Chevrolet Suburban Carryall. This 
vehicle is the lowest priced in the 
group, and has the largest interior 
dimensions. The body is obviously 
adapted from a panel truck, with it^ 
lack of a left-rear door and its van- 
style rear doors— but the adaptation 
is successful and practical. A tail- 
gate to lengthen the floor for long car- 
go is an extra-cost option. 

The interior is well laid out, wif- 
a convenient passage to and from the 
third seat— but it's not a nine-seater. 
There is seating only for seven adults. 
Both second and third seats can be 
removed if you need the space— but 
they are strongly bolted down and 
you need tools to do the job. 

In all routine situations, the wagon 
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How to really go places 
this summei: 



Biggest hurdle to summer fun is 
your yard — right? Keeps you hop- 
ping all summer. You have to mow it. 
Weed it. Debug it. Feed it. 

All that gets you is a full weekend 
of work. But there's an easy way out. 

Power up for the job. 

Hitch a Hudson power sprayer to 
your riding mower or garden trac- 
tor. Get jobs done faster, easier. 
Even double up on 'em — like kill 
weeds and fertilize the same time you 
mow. Or quickly spray shrubs and 
trees from the driver's seat. Get 
everything out of the way on week- 
day evenings. 

Teamwork like that can change 
your life style. Give you more week- 
ends to do your thing. Play golf. 
Fish. Camp. Take off with your wife 
and kids. See the sights. You name it. 

Things start looking up around 
the house, too, with a Hudson power 
sprayer. You get a good-looking 
lawn. Healthy trees and shrubs. No 
pesky mosquitoes to spoil cookouts 
and outdoor relaxing. Your wife'U 
go for all that. 

lust a fair-weather friend? 

Hardly. You can put a Hudson 
power sprayer to work nearly year 
round — from dormant spraying in 
early spring to get-ready-for-winter 
jobs in the fall. 

It can tackle odd jobs, too. Use it 
to apply whitewash, shingle stain. 
Disinfect garbage cans. Seal con- 
crete or asphalt against winter salt 
damage. 

A Hudson power sprayer also dou- 
bles as a dandy high-pressure 



washer. It easily cuts dirt and grime 
from your cars, equipment, siding, 
masonry. 

No other garden tractor attach- 
ment can do as many jobs. And that 
makes your tractor investment look 
good. 

Help you can count on. 

Hudson power sprayers are ready 
to go when you are. Our Suburban'''^ 
and Matador^ models have depend- 
able piston pumps. They're powered 
by four-cycle engines — or electric 
motors. 

They're built to give you years of 
service. You'll find tough materials 
used throughout. Like ceramic cylin- 
der sleeves. Pumps made of brass, 
nylon, stainless steel. Tanks lined 
with chemical resistant coatings. 



There's a wide choice of accesso- 
ries, too, to make any spraying job go 
easier, faster — help you do it better. 
One and three-nozzle hand guns. 
Four-nozzle boom or a turf-spray at- 
tachment for your lawn. Root feeder. 
Just like the pros use. Ask your 
dealer about our specially priced Du- 
More'''" Accessory Kit. 

Choose from our I2V2 gallon Sub- 
urban Trail-N-SprayTM or 15, 30 or 
50 gallon Matador. Or if you don't 
own a tractor, check out our regular 
Suburban model. 

Hudson power sprayers. At lawn 
and garden or implement dealers. 
Better see them soon. First thing 
you know it'll be Labor Day and 
you'll wonder where the summer 
went again. 





E?'-'ly spray trees 
up to 25 feet. 



Lawn care's a cinch with 
a boom-equipped Matador. 



Hudson trailing power sprayers can be used with all makes of garden 
tractors. Approved for use by these leading manufacturers: Allis- 
Chalmers, J. I. Case, Ford, International Harvester, Jacobsen, Minneap- 
olis-Moline, Modern Tool & Die Co., Pennsylvania Lawn Products Inc., 
Simplicity, Speedex, Toro, Western Tool, Wheel Horse. 



SIGM or IHI tCST BUT 



HUDSON 

POWER SPRAYERS 

©1970 H. D. Hudson Mfg. Co., Chicago, Illinois 60611 
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unravel 
In 

Utah 



Utah has 10,496* camp- 
sites. Anything you want 
from red-walled canyons to 
lush pine forests. So why 
not settle down in one? 
Oh, not permanently, just 
until you decide to mosey 
on down to the next great 
spot! Bring your camper or 
your tent ("pup" or circus- 
size). There are lots of 
campsites just made for 
you here— by nature. 



•By next January who knows how many 
campsites Utah will have? We get new 
ones almost every day! 

UTHH! 

Write for your Free Vacation 
Kit, Camping Facts and Full 
Color Brochure. 



Name 

Address 
City 



State 



Zip 



Utah Travel Council, 
Dept. PS- 10 

Salt Lake City, Utah 84114 



(please) 



Four-wheel drive is standard on the Icop, 
and the transfer-case lever, leaning over 
the transmission tunnel, is easy lo reach. 



1 1 

I "i 




Front-seat center section in Travelail serves 
also as console storage box with lold-down 
armrest which lilts to become seal back. 



International's 3()4-ciibic-inch 
V-8 is very quiet, almost 
withoul vibration, and has tre- 
mendous torque. Its service 
accessibility can't be rated bet- 
ter than lair. The power-steer- 
ing pump on the let! and 
air-conditioner compressor on 
the right would get in the way 
when changing spark plugs. 
Coil and distributor are easily 
accessible at the front of the 
engine for maintenance work. 



Jeep Wagoneer is powered by 
a 350-cubic-inch Buick engine 
which gives excellent perform- 
ance with great smoothness. 
Service accessibility is general- 
ly good, but the brake booster 
makes access to the last two 
plugs on the left side very 
difficult. The engine was mated 
to a CM Turbo-HydraMatic 
transmission which performed 
faultlessly for us during tests. 
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Chevy Suburban carries more instrument! 
than the Impala. Gauges include battery 
temperature, and oil. Controls are handy 

handles exactly like a passenger car 
When pushed, understeer grows. It 
proved easily controllable and saft 
even when brought to its limit in out 
handling tests. In the low-speed traf- 
fic weave, the power-steering pump oc 
casionally suffered momentary catch 
The brakes faded seriously, peda 
pressure rising over 50 percent durinf 
warmup. Still, Chevy had the best 
brakes in this group! 

International Travelail 1000-D. Ther< 
is nothing of a panel truck in thii 
vehicle— the whole body is obviouslj 
designed for a wagon, with four doon 
and a lie-down tailgate. Its quietnesi 
at all speeds and on all types of roadi 
speaks well for the silence of the en 
gine, the insulation of the runnini 
gear, and the quality of the body con 
struction. The instrument panel wa 
complete and modern, and we particu 
larly liked the fuse box in the glov 
compartment. 

There are pros and cons about tht 
interior layout. You have to dim 
over the second seat to get to th 
third. Even though the seat bac 




If the Honda Trail 90 had a 
10-speed transmission it would be, 
almost aslgood as the 
Kawasaki Trail Boss except 
it still wouldn't have: 

• n.5 horsepower 
• Double loop tube frame « 
Superlube automatic oil injection 

• 12,000 mile or 12 month warranty 
or that 10-speed transmission 







Kawasaki Motors Corporation, 1 062 McGaw Avenue, Santa Ana, California 92705 
Eastern Kawasaki, 3 Production Way, Avenel, New Jersey 07001 
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New Butane 
Buddy-Lite 

Hundreds of uses! 








— ■ 




\ 

A 








Chevy proved best in brake test, but <ill 
three wagons were disappointing in stop- 
ping distance and needed pedal pressure. 



Jeep was laslest ol the three by far in all 
acceleration tests, averaging 13 seconds to 
get irom a slanclslill to 60 mph. 



• Bjddy-Lite is port- 
able. Goes anywhere. 
Lights anywhere. 

• Operates on clean, 
safe butane fuel from 
Ronson Multi-Fill* Fuel 
Injector, available ev- 
erywhere. 

• Flame adjusts from 
high to low. No smoke. 
No smell. No mess. 

• Burns up to 50 hours 
(with a one inch flame) 
on single 250 gram 
Multi-Fill. 

• With 

250 gram $^95* 
Multi-Fill . .TH^" 

'Suggested Retail Price. 



DIFFERENT BY DESIGN AND BETTER BECAUSE OF IT 



If local dealer is out of stock, order direct. Send 
ctieck or money order, plus 25<: to cover handling 
to: RONSON, P.O. 80X571, Woodbridge, N.J. 07095. 





EARN 




HIGH 


WAGES 




as a HEAVY 




EQUIPMENT 
OPERATOR 



Train your way to high pay in ihi- hoomin); 
conslrtiC'iion industry! Learn the skilK you need 
to qualify, hy actual field training on niacliines 
like the ones used by the industry. Huge train- 
ing grounds in North (.arolina, a million dol- 
lars worth of school-owned dicsel-engined 
machines, experienced instructors, full 210- 
hour and 't4()-hour courses. National, the 
original school of heavy equipment operation, 
is a recognized leader. Member American Road 
Builders Assn., Services and Supply Division. 
Associate Member A.G.C^ Full-time Job Ad- 
visory and Counseling Director on staff. VA 
approved. For men ages 1~ to ^6. Train Now 
— Pay Later plan . . . other payment plans also 
available. Write lODAY for FREE catalog 
and FREE copy of school newspaper reporting 
news of National School graduates. Accredited 
member National Association Trade and Tech- 
nical Schools, 

nUTIONAL SCHOOL H 
I OF HEAVY EQUIPMENT OPERATION, Dapt, A-39 I 



0. Box 8529. 
C. 28201. 



Moores Chapel Road. Charlotte, 



I Please send me FREE illustrated school catalog and I 
1 complete information. I understand there's no j 
' obligation. ' 



NAME- 



I 



ADDRESS. 



-PHONE- 



CITY. 



.STATE- 



-ZIP COOE- 



Travelall turned in the fastest lime in high- 
speed lane change, always remaining in 

folds, the ladies may not like it. On 
the other hand, it's a true nine-seater 
(3+3+3), with the center passenger 
in front sitting on the padded lid of 
the console box, using the underside 
of the folding armrest as a seat back. 
We were impressed with the ride 
and handling, but disappointed in the 
brakes. They faded badly, and pedal 
pre,ssure more than doubled during 
warmup. 

Kaiser Jeep Wagoneer. The new face 
on the Wagoneer celebrates the take- 
over of Kaiser Jeep by American 
Motors, but our test wagon had im- 
portant parts from GM: Buick V-8 
and Turbo-HydraMatic transmission. 
It also stands out by having four- 
wheel drive as standard ( it's optional 
on International and Chevy), yet its 



balance and responding with precision— 
and alacrity— to the driver's commands. J 

low profile gives only a slight hint of 
its ofl-road mobility. It looks like a 
big highway-type wagon, a role it also 
plays very well. It's a true six-seater, 
but feels smaller and lighter. The 
tailgate folds down to lengthen cargo 
space. The spare wheel hangs under 
the floorboards at the back, difficult 
to remove and replace. 

The variable-ratio steering gave 
trouble in the handling tests; its slow 
response within one half-turn each 
way from the straight-ahead position 
kept speeds down. In the brake test, 
we found a combination of fade and 
rear wheel locking, giving this car the 
longest stopping distance in the group. 
Conclusions: 

We're unable to pick a "winner" 
here. Your choice must be directed b> 



NOISE-LEVEL TEST RESULTS 

We measure interior noise on three scales— A, B, and C— weighted, rroiii ihc 
decibel readings on the scales we can trace the origin of the noise. Geneially, 
A indicates light vibrations; B, mechanical noise: and C, road noise and rumble. 

Smooth Road Smooth Road Rough Road 

30 mph 60 mph 30 mph 

Chevrolet 64A/79B/94C 76A/88B/99C 78A/91B/1()HC 

International 67A/80B/94C 71A/83B/98C 71A/87B/102(: 

Kaiser Iccp 65A/82B/95C 73A/87B/99C 78A/92B/ IOf>C 
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LEARN THE 
PROFESSIONAL METHOD 
OF APPLIANCE REPAIR 

For extra income, a job skill 
in demand, a business of your 
own — or to save money on 
your own appliance repairs. 



601-050 



SEND FOR FREE CATALOG 

Appliance Division, National Radio Institute 
Washington, D.C. 20016 

Send me your illustrated free book that tells about opportunities 
in Servicing Electrical Appliances, and gives details of NRI's 
simplified training plan. I understand there is no obligation, no 
salesman will call. 



Name 



-Age. 



Address 



City. 



-State. 



Zip 
Code 




□ Check here for facts on New GI Bill. 

Ai credited Member Nutional Home Study Council 



MAIL COUPON ABOVE 
FOR THIS 



NRI 
CATALOG 



Ivr AVAILABLE UNDER NEW GI BILL 

jf you served since January 31, 1955, 
or are in service now, ^he^ jlJne 



i^ Ctn coupon above. 



1^ 



A new , short, easy course trains you at home 



Now you can prepare quickly to do professional 
appliance servicing at home in your spare time. 

You are ready to start servicing appliances after 
only a few lessons. The entire course can be finished 
in a matter of months. 

This is the fastest way to a new job or skill or 
extra income or a business of your own. Wherever you 
live or want to live, you'll hod a demand for top-notch 
appliance servicemen. 

There arc probably thousands of broken appli- 
ances right in your neighborhood. These can mean 
cash profits for you starting soon. Use your spare time 



to make $4 to $6 an hour ikiog appliances for friends 
and neighbors. 

Low-cost training plans cover — - 

• Small and large home appliances 

• Farm and commercial equipment 

• Portable electric tools 

• Small gasoline engines 

— there is even special training to prepare you 
for air conditioning and refrigeration. 

Special NRI appliance testing equipment is in- 
cluded in your course at no extra cost. Mail coupon 
for your FREE NRI Catalog. No salesman will call. 




NATIONAL RADIO INSTITUTE • APPLIANCE DIVISION 

Washington, D. C. 20016 
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SHOOT PICTURES 
LIKE A 
MARKSip M' 

outdoor 
Photography 




Get the book that'll give you a 
marksman's eye when photograph- 
ing outdoor subjects. Specifically 
written for sportsmen, Erwin 
Bauer's OUTDOOR PHOTOGRA- 
PHY is designed to make anything 
you set your sights on "a perfect 
shot." 

This Outdoor Life Skill Book is a store- 
house of photo info: cameras, films, picture 
composition, picture ideas for outdoor trips 
— plus whole chapters on photographing 
animals, birds, plants and trees. It covers 
ways to shoot pictures from a speeding boat 
(even with a slow shutter speed), special 
problems involved in photographing wild 
life, what to keep in mind when taking pic- 
tures of fish, the five rules for obtaining the 
best flower close-ups. 

You ll find out why the best moonlight 
pictures are taken in broad sunlight, why 
autumn is the finest time to photograph 
waterfowl, why action is the most important 
element in an outdoor photo record, and 
much more. 

Features include: 

• practical solutions to particular out- 
door picture-taking problems 

• idea checklists for fishing, hunting, 
camping, and boating trips 

• the latest know-how on aerial, under- 
ground and underwater photography 

• complete technical data on 14 out- 
door pictures taken by professionals 

Mail the coupon above. Regardless of 
your previous picture-taking experience, 
OUTDOOR PHOTOGRAPHY is designed 
to help you take professional pictures. Dur- 
able paper cover. 

OUTDOOR LIFE 570 

44 Hillside Avenue. Manhasset, N.Y. 11030 
Show me the way to better photographs. Hustle 
Erwin Bauer's OUTDOOR PHOTOGRAPHY book 
to me. Enclosed is my $1.50 full payment. 



NAME 

ADDRESS. 
CITY 



Dunne and Norbye measure leep's stopping 
distance from 60 mph: 201 feet 5 inches. 
All-time record for PS tests is held by 1970 
Ford Torino, at 126 feet 8 inches. 



your purse and your purpose. Study 
the specs and the test results. And if 
you're going to carry heavy loads 
or pull a trailer, order the biggest, 
heaviest-duty brakes available! Disk 
brakes are not yet optional for this 
class of vehicle. In no case would we 
recommend six-cylinder engines in 
these wagons. The economy gains are 
questionable, and should you make 
use of the load capacity, you would 
find six-cylinder power inadequate. If 
the fuel economy for these V8s looks 
poor to you, remember that averages 
include performance testing. IE 1 



_STATE_ 



.ZIP CODE 
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Ten-day money back guarantee. 
POPULAR SCIENCE 



How PS tests cars— and what the tests show 



Our brake test shows a car's ability to stop 
on a straight line from 60 mph, without 
locking any wheels, after 10 stops from 60 
mph at one-minute intervals with 'Ag de- 
celeration (normal quick stop). The final 
stop is made in a 12-foot-vvide lane and 
stopping distance is measured. Excessive 
pedal pressure indicates fading brakes. 
Excessive distance indicates fade, locking, 
or both In combination. 

Our 0-60 mph acceleration test shows a 
car's ability to reach cruising speed ironi 
stand-still. The 0-80 mph test shows its 
high-speed power reserve. The 25-70 mph 
test simulates highway merging situation. 
Cars with automatic transmission make 
these tests in Drive. 



Two lane changes In quick succession 
show a car's ability to make an emergency 
maneuver at speed. The lanes are blocked 
120 feet apart, and the lane-change gaps 
are 60 feet long. Each car is put through 
the test at increasing speed until its max- 
imum has been established. 



The low-speed emergency-maneuver lest 

consists of snaking a car as fast as |)(jssil)lc 
through pylons spaced 48 feet apart. In 
both handling tests, times are clocked by 
two stopwatches, then converted to mph 




DIMENSIONS (inches) 

Al Ground clearance 

A2 Front leg room (max.) 

A3 Front head room 

A4 Middle-seat head room 

A5 Middle-seat leg room 

A6 Third-seat head room 

A7 Third-seat leg room 

AS Wheelbase 

A9 Height 

Bl Length 

B2 Width 

83 Front track 

B4 Rear track 

B5 Front hip room 

B6 Middle-seat hip room 

B7 Third-seat hip room 

SPECIFICATIONS 

Engine type 

Bore X stroke 

Displacement 

Compression ratio 

Carburetion 

Power @ rpm 

Torque @ rpm 

Transmission 

Axle ratio 

Tires 

Tire size 

Turning diameter 
Turns, Tock to lock 
Brakes 
Fuel tank 
Curb weight 
TEST RESULTS 
Acceleration 0-60 mph 
Acceleration 0-80 mph 
Acceleration 25-70 mph 
Braking distance 60-0 mph 
Pedal pressure (final stop) 
Max. speed— lane change 
Max. speed— traffic weave 
Average fuel mileage 
Price (basic) 
Price (as tested) 



CHEVROLET 
Suburban 

7.0 

43.25 

39.0 

38.0 

42.0 

37 0 

37.0 
127 0 

69.8 
207.75 

78.9 

63.0 

61.0 

60.0 

44.5 

44.5 

OHV V-8 

3.875 X 3 25 in. 

307 cu. in. 
9.0:1 

One 2-barrel 

200 {» 4.600 

300 (S) 2.400 

T-HydraMatic 

3.07:1 

Uniroyal 

H78-15 

47 ft 6 in 

4.2 

All drums 
21 eal. 
3.836 lbs. 

17.6 sec. 
33.9 sec 
18.1 sec 
177 ft 10 in 
200 ■ lbs 

46.7 mph 
18.0 mph 

10.8 mpg 
i3,374 
$4,346 



INTERNATIONAL 


KAISER JEEP 


Travelall 


Wagoneer 


7.3 


7.6 


41.0 


43.0 


38.25 


365 


38.0 


37.0 


38.0 


39.0 


34.0 




39.75 




131.0 


110.0 


69.0 


64.0 


210.0 


183.05 


77 6 


75.6 


61.4 


57.0 


61.04 


57.0 


60.0 


58.0 


60.5 


55.0 


53.5 




OHV V 8 


OHV V 8 


3.875 X 3.21 in. 


3.80 X 3.85 in 


304 cu. in. 


350 cu. in. 


8.19:1 


9.0:1 


One 2-barrel 


One 2-barrel 


193 @ 4.400 


230 (p> 4.400 


273 @ 2.800 


350 @ 2.400 


Borg-Warner 


T-HydraMatic 


3.07:1 


3.54:1 


Goodyear 


Goodyear 


8.55 15 


8.55 15 


43 ft. 5 in. 


44 ft. 5 in. 


4.05 


4.0 


All drums 


All drums 


16 gal. 


20 gal. 


3,877 lbs. 


3.707 lbs. 


17.7 sec. 


13.0 sec. 


32.4 sec 


28.8 sec 


17.4 sec 


14.1 sec. 


180 ft 4 in 


201 ft. 5 in. 


200 lbs. 


200 f lbs. 


48.25 mph 


42.6 mph 


20.4 mph 


17.2 mph 


10.4 mpg 


8.0 mpg 


$3,250 


$4,525 


$4,734 


$5,664 



Wordless 
Workshop 



By ROY DOTY 
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LEARN TAX PREPARATION 
WITH H&R C3[lj3@[ir 



1 



EARN U P TO 

$700 

PER MONTH 



r 



Here's your opportunity to learn tax prepara- 
tion in your spare time from H & R Block, 
America's largest tax service. Join the ranks 
of successful H & R Block graduates who 
occupy a respected position In the tax prepa- 
ration field. Earn up fo J700 a month as a 
tax preparer during tax season. No previous 
training or education required. Ideal for re- 
tired people and/or men and women seeking 
full or part time income. Job opportunities 
available for qualified graduates. Low tuition 
costs includes all supplies you need for this 
complete home study course. Send for full 
information today. No salesman will call. 



• •[DCI;3(3CIlie. 
TAX TRAINING INSTITUTE 

Dept. 303 50 

4412 Main Street Kansas City, Mo. 64111 

Yes, please send me without obligation full de- 
tails on your home study course for income tax 
preparation. 



Name 



Address 



City. 



State . 



Zip- 



MEN 

TRAIN NOW 

FOR A BIG PAY JOB AS AN 
ACCIDENT INVESTIGATOR 



Insurance Adjusters and 
Investigators are badly 
needed due to the 
tremendous increase 
in claims from auto 
accidents, fires, 
burglaries, riots, 
storms and 
industrial 
accidents. 
Over $50 
million in claims 
paid out each day. 
Top money can be earned 
in this exciting, action-packed 
field. Car usually furnished; expenses 
usually paid; no selling; meet important 
and interesting people. Keep present job 
and train at home in spare time followed 
by practical training at our facilities. Na- 
tionwide placement assistance. For FREE 
information fill out and mail coupon today! 

Accredited Member N.H.S.C. 



VA APPROVED FOR 
VETERANS AND INSERVICE 
PERSONNEL UNDER NEW G.i. BILL 




Insurance Adjusters Schools 

Dept. PS 

1901 N.W. 7 St., Miami, Florida 33125 



rie«»e Ptinl 

Name 

Address 

City 

State 

Age Phone. 



Zip 
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Copyriglited material 



BOATING 



X New Water Bike— Hang a Motor on It and Go! 



Handles like a motorcycle, say the 
makers of Hydro-Cycle. You steer 
with handlebars, vary speed with a 
twist-grip throttle that shuts off if you 
let go. A lever on the side shifts from 
neutral to forward /reverse. 

Made of foam-filled fiberglass, the 
new sports craft weighs 250 pounds, 
measures nine by five feet. Its speed 
depends on your power plant— 7-35- 
hp. outboards are recommended. The 
hull, without motor, sells for under 
$700 and comes in eight colors from 
Hydro-Cycle, Inc.. 215 E. Alma Ave., 
San Jose, Calif. 95112. 



Powered by a 35-hp. outboard, the 

new Hydro-Cycle hits speeds of up 
to 35 mph with two in the saddle, 
two more riding on skis behind. 




For Cruisers: All-in-One Electronic Command Center 




Scope for optional radar tits in a slick 
tilt-out cabinet mounted under console. 



When a Chris-Craft skipper takes 
the wheel of his new cruiser, he'll find 
an orderly array of electronic gear, 
controls, and gauges within reach. A 
familiar sight in aircraft and automo- 
biles, it's a first for boats, whose 
bridges are usually cluttered with a 
variety of boxes and panels added af- 
ter launching. 

Chris-Craft designers worked with 
Raytheon electronics experts to devel- 
op a line-up of integrated units that 



are built into the boat at the factory. 
They're miniaturized as much as pos- 
sible with solid-state devices and 
integrated circuits, placed for conve- 
nient use, and made compatible with 
one another to avoid interference. 

On 35- to 45-foot cruisers, these 
built-ins include a depth sounder, 
loud hailer, and 100-watt AM radio- 
phone. Larger boats come equipped 
as shown below. Both have space for 
later additions if you want them. 





150-watt AM radiophone, like other com- 
mand center units, slides out for servicing. 

Command bridge of a 55-foot Chris-Craft 
has automatic direction finder, automatic 
pilot, and radio-telephone to left of the 
steering wheel. Two throttles and compass 
are in center; port and starboard engine 
gauges and switches are located at the right. 
48 I POPULAR SCIENCE 
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Where were you on that 
memorable day? Everyone has his 
memories— his souvenirs. And each 
performed his individual bit of heroism 
during that last great war. It was a 
proud victory for all. 

Now, as a tribute to American 
courage and principle, Colt's is 
offering a limited issue of the Colt .45, 
commemorating the 25th anniversary 
of that European victory. 



A decorative gun, its slide is engraved 
with oak leaves and the names of 
historic engagements. Finished in 
gleaming nickel, this outstanding Colt's 
Commemorative features exotic 
Birdseye Maple grips. Packaged in a 
solid oak presentation case with 
7 deactivated, nickel-plated cartridges. 



Included is a fully illustrated, 
640-page special Colt's edition of the 
American Heritage Picture History of 
World War II. 

The entire package is available 
now at your Colt's Registered Dealer. 
Also available— a Pacific Theater 
issue. Ask about it. Colt's Small Arms 
Division, Hartford, Connecticut 06102. 




The Turbo-May Ford Capri gets a 
70 percent power increase, but remains 
reliable, tractable, and economical 



c 




New Boost for 
Turbocharged Cars 



By JERRY SLONIGER 



loday, turbocharging is commonplace. It is practically 
standard for long-haul diesel trucks to carry a turbo- 
charger. Piston-engined aircraft rely on chargers in the 
reach for altitude. And a V8 with an exhaust-driven blow- 
er won at Indianapolis last year. 

Yet Detroit has rejected the whole concept of turbo- 
charged cars. Chevrolet and Oldsmobile tried them in '62, 
but the option disappeared in short order. 

Enter Michael May, a Swiss genius, who contends he 
knows where GM went wrong. In his own words: "We 
have a basically new and different regulation system." 
Today he runs Turbo May Inc., making blowers in a re- 
furbished cloister south of Stuttgart. The Turbo May 
unit costs around $800, but price could be brought down 
to $200 with larger production runs. That's pretty rea- 
sonable for a turbine that lifts the 108-hp 140-cubic-inch 
Ford V6 to 180 hp with little increase in fuel consump- 
tion, greater tractability, and no internal modifications 
whatsoever. As an add-on kit, his blower may be fitted in 
under six hours, including minor chassis tweaks and 
harder disk brake pads. 

May's success story began when he combined with 
Germany's largest Ford dealer to produce a turbocharged 
version of the Capri. Hundreds have been sold. But offi- 
cially, the Ford organization is against the Turbo May. 

Seven turbocharged Fords were found good by their 
own test engineers. Still, Ford brass refused to make the 
kit optional. They won't even guarantee the paint job 
once the Turbo May unit is installed! May guarantees 
his own parts fully. The basic turbine is an Eberspacher 

SO I POPULAR SCIENCE 
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The turbocharger is fitted on the right-hand side ot the Ford V6 
engine. Fresh dir goes through a coarse filter before it is led 
under pressure to the air cleaner, then into the carburetor. 



COMPRES- COMMON 



SOR 



SHAFT 



.MUFFLER 




TURBINE How does it work? 



ENGINE 



Turbocharging is a process that uses 
an exhaust-gas-driven turbine to 
drive a compressor (or blower). The 
kinetic energy of the exhaust gas 
—which would otherwise be wasted 
—is harnessed to force more air 
through the intake system, and in- 
to the cylinders. Normally, both 
turbine and blower are mounted 
on the same shaft, as shown here. 



diesel loader adapted to the Ford V6. May chose this 
engine for its sturdy, short crankshaft and compact cyl- 
inder heads. 

No long intake tract. Ford's stock two-barrel carburetor 
is largely untouched, right down to leaving its automatic 
choke in action, though it is fed by a high-pressure fuel 
pump. May left the inlet manifold alone— "the reason 
for the GM failure on turbocharged Corvairs and F-85's 

[Continued on Page 139] 
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Sears sized up the weather and discovered 
two new ways to camp dry and sleep tight. 



Nothing ruins a camping trip 
faster than cold, wet weather. 

Sears didn't want anyone to 
suffer through it. So they worked 
on ways to beat the weather. 

They started with a new kind 
of tent. One with a 100% water- 
proof floor. Nylon and vinyl 
welded together, so there's not 
a seam or stitch to leak. 

Then the floor was run six 
inches up the sides of the tent. 
Even if the tent sits in the middle 
of a puddle, not a drop gets 
inside. 

For the tent fabric. Sears used 
a rugged cotton drill with a 
special finish that sheds water 
like a duck. 

It's the perfect tent for family 
camping. 10x16 feet of living 
space. And whatever the 
weather, your family camps dry. 



AlfSOm sr SIR EDMUND HILLARY 

Mimn Sim smrs Aovisosr swf 



Sleeps well, too, because Sears had 
a great idea for sleeping bags. They 
went to the U.S. Weather Bureau to 
find out the different temperatures 
you could expect across the country. 

Then Sears had bags made to 
match them. One for warm nights. 
One for 20° to 50°. Another for below 
20°. And the bags are made in three 
sizes— including king. 

Tomorrow, check out all the great 
camping equipment at the Sears 
Sports Center in a Sears, Roebuck 
and Co. store. Or the Catalog. 



This check mark 
and signature certify 
this tent and sleeping 
bag met the standards set by Ted Williams, 
Chairman of the Sears Sports Advisory Staff, and 
were personally tested and approved by 
Sir Edmund Hillary, first man up Mt. 
Everest, and Sears Sports Staff Advisor. 

This Cool Night Bag looks as 
good as it sleeps. It's 
made with light 
new fabrics in 
bright new 
colors. 



Sears 




SPORTS CENTER 

M^ere the new ideas are 



When you zip 
in, you zip up 
tight. These 
new, smooth- 
working nylon 
zippers have 
gaskets that 
seal tight to 
keep drafts 
out. 




New Ideas 
from the 
Inventors 

ILLUSTRATIONS BY DANA RASMUSSEN 




Portable dock rolls in or oul. Towed or trucked to the shore, this recently 
patented dock would roll out quickly to boat-mooring depth. Walkway 
planks would be supported by hinged channels sized so longer outer sec- 
tions could fold square around inner ones. The walkway would be helped 
in or out by a detachable float. The dock would be secured by vertical posts. 




Phone timer limits calls. Fitted 
between a phone's handset and 
cradle, this timer for talky tele- 
phoners would start counting 
when the receiver was lifted, cut 
the connection after a .selected 
interval (or sound a time's-ui) 
signal). Replacing the handset 
would reset the timer. 




Doorstop helps pull boots. Screwed 
to a door or behind it. this rub- 
ber-covered, J-shaped bar would 
serve both to bumper the door 
and to make it easier to remove 
boots or galoshes. It's intended 
to get boots off at the door in- 
stead of inside, let callers arrive 
with cleaner hands and feet. 




Bucket saw digs hard earth. Ex- 
tended from the bottom of an ex- 
cavator bucket, this bolted-on. 
saw-toothed plate could speed 
digging operations (and lessen 
jackhammer noise) by cutting 
into hard or frozen ground. A 
spike at the back would break up 
earth clots between kerfs. 




Stand eases work fa- 
tigue. Secured by your 
own weight on a pad- 
ded foot-rest, this 
"leaner" would let you 
rest your back against 
a cushioned adjust- 
able support. Less re- 
stricting than a sit- 
down stool, the stand 
keeps you close to 
your work but free 
to move fast. For u.se 
by dentists, others who 
spend hours standing 
in one place. 



The tallowing patenti have been i»»ued on these inventiona: RoU-out dock— 
No. .1,397,546 to L. H. and W. C. Eisert. Crookaton, Minn.: Phone timer- 
No. 3.472,966 to R. R. Simmons. Washington. D. C: Boot puller-No. 
3.404.817 to H. Stephens, Winnipeg. Manitoba, Can.; Bucket mw— No. 
3.403.940 to H. C. Clark. Belvidere. III. : Vemim-No. 3.477.673 to S. Bere- 




Panels adjust sails. Lou- 
vered like a Venetian 
blind, the curved, rigid 
panels of this sail could 
expose controlled 
amounts of '"canvas" 
for any wind. Adju.st- 
ment is said to be 
faster than trimming 
conventional sails. 
Small panels at the 
luff edges would de- 
flect air from the wind- 
ward side to produce 
negative pres.sure on 
the convex side. 



day, Bayamon, Puerto Rico: Louvered mU-No. 3,403,653 to H. Biuh. 
Livonia, Mich. 

Copies of patents may be ordered, by number, from the Commissioner of 
Patents. Washington, D. C. 20231. at SO cents each. To write to an inventor, 
address him (by name and patent number) in care of the Commissioner. 
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The 1970 G RAVE LY Riding Tractor. 

Wed sell even more of them if the old Grovelys didn't lost so long. 




That old tractor is 15 years old and still 
going strong. Which should come as no 
surprise to you, if you've ever talked to 
o Gravely owner. We sell many of our 
new tractors because of word-of-mouth 
praise by owners who Iknow how long 
their old Gravelys lost. 

As good as our old tractors are, 
the new Gravely Riding Tractors are 
even better. You get on all-gear-drive, 
with no belts to slip or break . . . instant 
forward, neutral or reverse at the flip 
of a lever. A unique rear-mounted engine 



for extra traction when the going's tough. 
Center or front-mounted mower to suit 
your needs. Choose from a voriety of 
front, rear or center-mounted attach- 
ments—for mowing, gardening, snow 
removal and many other jobs — on a 10, 
12, 14 or 16.5 H.P. tractor that's built 
bettor then it has to be. 

Please let us send you a new cata- 
log on Gravely Riding and Convertible 
Tractors, and the name of your Grovely 
dealer. Write: Gravely Corporation, 
5806 Gravely La., Clemmons, N.C. 27012. 
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Both the Sea-Horse 115 and 85 deliver high excitement in 
a sieciv, low profile. Their eflicient V-4 powcrhcads combine 
quick acceleration with the kind of staying power you could 
only get from a Johnson. Underneath our low-down lids, 
you'll find solid state Power/ Pulse ignition and a pair of two 
barrel carbs. Underwater, our Vs feature a low-drag, one- 
piece gearcase. And at the business end of all this go-power, 
you can now match the prop to your boat with a choice of 
6 standard propellers and 3 optional high performance bronze 
wheels. To give you full play over all this power and per- 
formance, the lis and 85 both feature Johnson's exclusive 



Hydro-Electric power shifting. Our all new remote control 
combines both shift and throttle in a single lever. Big power. 
Low silhouelles. Customizing prop choices. Smooth, sure 
control. More reasons than eser why Johnson is the way to 
go. And go. And go. 

See all 1 5 new 1970 models, from 1 15 hp to 1 Vz hp, ready 
to go right now at your dealer. Or write for a free catalog. 
Johnson Motors, Waukegan, 111. 60085, Dept. PS-75 
For 24 months after purchase, Johnson Motors will replace or repair without 
cost to the original purchaser any parr of its manufacture which, upon in- 
spection, proves to have failed in normal pleasure use due to faulty material 
or workmanship. 



•Johnson 



is the way to go! 



FIRST IN DEPENDABIU T Y • Div Outboard Marine Corporation 
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Ford's 

New SMOG-FREE ENGINE 

The inside story on how Ford developed the stratified-charge 
fuel-injection engine and what it may mean to cars of the future; 

By JIM DUNNE / PS Detroit Editor 



I f you have been following the de- 
velopment of smog-free piston engines 
as reported by Popular Science, 
you are probably well aware that a 
systems approach is necessary. You 
can't just buy a little can of magic 
potion or a miracle gadget and make 
your car smog-free. 

Ford Motor Co. is now testing 
several of these systems approaches, 
some in its own research department, 
some in the Inter-Industry Emission 
Control Program [PS, Apr. '70], and 
some in course of development un- 
der defense contracts. This one falls 
in the last category. Two prototypes 
have been built and are now under- 
going tests, one at Ford's proving 
grounds, the other in the hands of 
the U. S. Army Automotive Tank 
Command. If the Army approves the 
prototype, the smog-free light mili- 
tary vehicle could be in production 
within 12 months. 

A combination of systems. No one 
at Ford mentions the word "break- 
through" in the same breath with 
this project. It has been a carefully 
planned study, with improvements 
resulting from painstaking attention 
to detail rather than from one sudden 
discovery. Ford's smog-free engine 
is not a new engine concept, but a 
carefully worked-out combination of 
systems applied to an existing pro- 
duction engine. The systems that 
make the engine smog-free are: 

• Fuel injection, for uniform air/ 
fuel mixture in all cylinders. 

• Metering of air and fuel, for 
air/fuel ratios of 18:1 or leaner. 

• Stratified-charge combustion, for 
complete burning of the mixture. 

• Exhaust gas recirculation, to 
combat emissions of oxides of nitro- 
gen (which increase when hydrocar- 
bons and carbon monoxide elements 
are most efficiently burned ) . 

Continued 




The four-cylindet 

siralilied-chjrge luel- 
injeclion engine is 
basically the standard 
M-I51 (Mutt) power 
plant, outfitted with 
a batch of experi- 
mental hardware that 
cuts emissions to 
practically zero, adds 
power, and reduces 
fuel consumption. 



The stratified-charge 

research program at 
Ford is headed by 
A. C. Sampietro, for- 
merly of Sunbeam- 
Talbot, Healey, and 
Kaiser Jeep. Hero he 
explains the process. 
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Complete combustion is achieved by a fuel injection system, precisely 



Stratified-charge fuel injection is 
the most sophisticated form of de- 
livering fuel into the engine. The 
nozzle sprays gasoline under very 
high pressure into the combustion 
chamber itself (most commercial 
fuel injection systems have low-pres- 
sure jet nozzles positioned in the port 
area, ahead of the intake valve ) . 
Low-pressure injection cannot be 
used for direct delivery into the cyl- 
inders because of the air pressure 
buildup during compression. The 
stratification of the fuel charge is 
designed to achieve fuller and faster 
vaporization than is possible with 
one-hole nozzles. 

Whopping power increase. Al- 
though Ford's IIEC packages achieve 
smog-free operation at the penalty of 
a 20 to 30 percent power loss, the 
stratified-charge engine produces a 
25 percent power increase plus a 
10 percent improvement in fuel 
economy. The base-line figures rep- 
resent the current Mutt engine, as 
used in the successor to the World- 
War II Jeep. 

Converting the Mutt engine to 
stratified charge ( SC ) was a simple 
matter. Ford had already proven the 
SC system on one-cylinder engines 
in the laboratory, and even outfitted 
a big Lincoln V8 [PS, July '68] to 
prove its findings. These, by any 
measure, were amazing. 

Super-efficient— but expensive. For 
years, engine designers have been 
fascinated by the efficiency of SC 
systems. They perform superbly: 
They deliver whopping fuel economy 
gains (up to 40 percent more mileage 
in one test ) ; bum fuel so efficiently 



that two of the three major emission 
pollutants are reduced to insignifi- 
cance; run on regular-grade fuel; 
start without the aid of a choke in 
the coldest weather; use the same 
major parts as present engines with- 
out a carburetor; and do all this with 
no loss in engine power. 

But up to now, the high cost of 
SC killed whatever chance the auto 
companies had for producing it in 
volume. What makes SC so attrac- 
tive now? Simply the stringent new 
federal laws regulating pollutants. 

Passenger-car engines of the future 
may use expensive and power-rob- 
bing catalytic converters, afterburn- 
ers, and air pumps to meet emission 
standards. Ford SC specialists, un- 
der the direction of A. C. Sampietro, 
manager of Power Train Research, 
can accomplish the same results with 
the basic SC components— fuel injec- 
tion, an oddly shaped combustion 
chamber, special spark plugs, and the 
control equipment needed to make 
these parts work. Weighing the cost 
of one against the other, it is esti- 
mated that the SC system will be 
cheaper by far. 

One problem bugged them. Briefly, 
stratified charge means precision 
burning. The compact SC combus- 
tion chamber is shaped to burn fuel 
as completely as possible. It takes 
advantage of the precise distribution 
of fuel by injectors, and the ignition 
of fuel at the center of the combus- 
tion chamber by a new and unique 
spark plug. It was adapted to the 
Mutt engine with little trouble. But 
one problem remained. The NOx 
emissions were imacceptably large 



because of the high temperatures 
and the high (up to 25:1) air /fuel 
ratios of the super-efficient burning. 

To combat the NOx emissions, 
Aladar Simko (who actively super- 
vised the Mutt adaptation at Ford), 
actually had to cut back the efficiency 
of the SC. Simko revised the SC 
system so that burning in the com- 
bustion chamber was divided into 
two stages: the first one rich— with 
air/fuel ratios as low as 5:1 to elim- 
inate some NOx; the second one a 
lean 18:1, where burning efficiency 
was ideal. Both stages occurred dur- 
ing the same power stroke of the 
piston, and were essentially one con- 
tinuous burn that quickly changed 
from rich to lean. But that solved 
only one part of the NOx problem. 
Simko also had to lower the high tem- 
peratures in the combustion chamber, 
down to 3,400 degrees. He accom- 
plished this by recirculating part of 
the exhaust gases back into the in- 
take manifold to dilute the intake 
air, thus cutting down the intensity 
of combustion. These recirculated 
exhaust gases make up 10 to 15 per- 
cent of the intake air. With the 
lower temperature, the NOx emis- 
sions all but disappeared. 

Compare the figures. Here is how 
the Ford-altered Jeep engine stacks 
up against the government's estimat- 
ed emission standards and the pres- 
ent Mutt engine. In grams per mile: 





SC 


Carb 


'72 


Est. '74 




Mutt 


Mutt 


Stand. 


Stand. 


HC 


1.5 


5.45 


4.9 


3.3 


CO 


15.0 


77.9 


40.0 


40.0 


NOx 


1.9 


2.19 


4.5 


2.0 




Aladar Simko conducted basic research on the Fuel injector (left) and special spark Main parts of the fuelinjection distributor! 

stratified-charge concept with this single-cylinder plug are held in approximately the are precision-made at high COSt. The pump | 

engine mounted on a dynamometer. Here he is same position they have in the delivers fuel at 550 psi (low pressure com- 

monitoring the fuel injection system. stratified-charge Mutt engine. pared with 4,000-16,(XX) psi diesel pumps).' 
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)ntrolling air/fuel ratios 



Moreover, Simko found that the 
Autt engine could be boosted to a 
)eak output of 73 hp from the present 
>8.5, a 25-percent gain in output in- 
tead of a lass. 

The 10-percent gain in fuel econ- 
imy is intrinsic and can be expected 
rom any engine equipped with SC. 

Although Ford will not release any 
ost figures for the modified engine, 
xperts estimate that the changes 
k'ould add less than $100 to the base 
Autt engine. On the other hand, 
iroposed smog-control units that in- 
lude afterburners, catalytic muffler, 
ir pumps, and exhaust gas recircu- 
ating systems probably top that fig- 
ire by a significant amount. 

Stratified-charge parts add on 25 
)ounds to the engine weight, when the 
larts are handmade. The production 
omponents could cut this weight in 
lalf, and would end up lighter than 
dd-on smog-control parts. 

Wider markets ahead? Ford is a 
narketing as well as engineering or- 
anization, and sees wider markets 
□r the Mutt engine than just the 
A-151 military vehicle. Post Office 
chicles could use the engine, too. 
light now, the PO has 30,000 ve- 
licles that use the Mutt engine. In 
he future, these, too, will be able to 
ise the SC Mutt design— a giant 
tride in the antipollution drive. 

How soon will the SC Mutt be 
eady for production? American 
Josch is now engineering design 
hanges to make the highly critical 
uel injection system easier to pro- 
luce. The complete engine could 
•robably go into full production with- 
n 12 months. DI 




FUEL-INJECTION PUMP 



FUEL-INJECTION 
VACUUM 
CONTROL UNIT 



VACUUM PICKUP 
FOR FUEL METERING 



MUFFLER 



EGR = EXHAUST GAS REORCULATION 




his valve in the air intake chamber controls the air/fuel 
itios by carefully metering air volume. The mixture is 
ept constantly lean— 18 parts air to one part gasoline, or 
laner. This assures complete combustion. 



Pump assembly contains all the major fuel and electrical distrib- 
utor components. The shiny cylinder branching off from the 
injection pump is connected to an intake manifold vacuum pick- 
up and meters the quantity of fuel to be injected. 
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Author steers tractor merely by poinling 
control-knob arrow in desired dircciion. 



Four-Track 
Crawler with 
Hoverpads 

Glides Off in All 
Directions 

By OAVID SCOTT / PS f Uf<J/ied/i £(/i(()f 
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Hoverpjilet lifts Scott inches off floor, could 
float seven tons. Blower feeds air to net- 



/ 



Tractor carries flame cutter over steel plate, 
guided by two rail-mounted traveling tele- 
scopes lone appears at top left). 



Shifting seven-Ion transtormer is easy. De 
lachable tracks are linked to sides of plat 
form by pivoted suspension arms. 




Drive motors and electronic circuits nestle feeds five-watt servomotors, which drive 
inside chassis. Input split at control box two pairs of tracks through gears. 



Want to maneuver a seven-ton load in no space at all? 
This strange vehicle combines a unique drive with a cushion 
of air to accomplish the seemingly impossible 




work of pipes and into eight pads wilh 
segmented skirts (like those at rear). 




Cycle-type track chains have spring suspen- 
sion, flanged links bearing U-section chan- 
nels with transverse nylon rollers. 




Electrical test laboratory houses giant 
equipment— including 70-foot transformer— 
that must be maneuvered remotely. 



Can you imagine a vehicle that has 
no steering action and can't turn, yet 
can travel forward, sideways, or at 
any angle in between? 

Think again. I had to change my 
mind at the research laboratory of 
British Oxygen Corp., in London, 
where 39-year-old Dr. Brian Doxey 
showed me his fantastic brainchild. 

This gadget is an omnidirectional 
crawler-tractor with two pairs of iden- 
tical tracks flanking the four sides of 
the square chassis. Each pair is pow- 
ered by its own electric motor, and 
the four tracks always bear against 
the running surface. 

Real crazy? Not at all. There's an 
ingenious wrinkle: The linked shoes 
on each track have small transverse 
rollers that make the actual contact 
with the surface. When one pair of 
opposed tracks ( let's call them "X" i 
is driven, their rollers are thrust at 
right angles to their axes, and thus 
provide forward traction. 

Meanwhile, when the other two 
("Y") tracks are idle, their rollers 
freewheel, for the direction of move- 



ment is at right angles to their axes. 
If you switch over the drive so the Y 
tracks are powered and the X ones 
are stationary, presto— the tractor 
crabs sideways on the fixed rollers. 

Drive all four tracks at once and 
the result is amazing. The crawler 
moves at an oblique angle, but with- 
out turning. What happens is that 
all the rollers are propelling the ma- 
chine while rolling sideways at the 
same time. 

Hard to follow? Remember that 
with a conventional crawler, the low- 
er flat stretch on each loop of track 
is actually stationary in relation to 
the ground. Travel results from one 
sprocket laying down track from the 
front of the loop while the other 
sprocket is picking it up at the rear. 

With Dr. Doxey's omnidirectional 
machine the rollers can both push and 
rotate without any scraping or 
"scrub." He demonstrated this action 
by placing a pencil on the lab floor 
end-on against one of the little rollers. 
The pencil was merely pushed dead- 
\Contmued on page 134] 
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Fighting the "CAT" 

That Threatens Yoi 




You're flying in cloudless 
weather. Suddenly^ your plane 
plummets 2,000 feet. Why? 
The pilot of a research sailplane 
explores clear-air turbulence 

By CAPT. KIMBALL J. SCRIBNER 

Pan Amcricdn World Airways captjin ol jumbo Boeing 
747s, and a champion glider pilot, the author has hon- 
orary degr(>e of doctor of aeronautical science. 



A concerted national attack has just 
been announced against an invisible 
peril to airliners and their passengers 
—clear-air turbulence, known as (^AT 
for short. 

The U.S. Departments of (-om- 
merce. Defense, and Transportation, 
and the National Aeronautics and 
Space Administration, are joining in 
a five-year anti-CAT program. Ob- 
jectives include airborne instruments 
for remote detection of CAT, and 
techniques to predict CAT areas for 
preflight planning. The Weather Bu- 
reau is creating a national CAT-fore- 
casting service to distribute predic- 
tions by facsimile every six hours. 

When the "FASTEN SEAT 
BELTS" sign flashes on unexpected- 
ly, and your airliner tosses like a ship 



in a heavy sea— though you can't see 
a single cloud from your window— 
your craft has "hit the CAT." Strik- 
ing out of a clear blue sky, CAT may 
range in severity from an uncomfort- 
able nuisance— spilling your coffee or 
cocktail— to a killer. 

At its worst, CAT has been known 
to tear a wing from an airplane, or 
send an airplane diving out of control 
to a crash. CAT was implicated in 1 1 
civilian-aircraft crashes of 1969, two 
of them fatal. 

What causes CAT? Commonly, CAT 
appears to consist of swirling eddies 
along the borders of an air current, 
sometimes the jet stream, moving at 
a different speed or in a different di- 
rection from surrounding air. 

Contrary to earlier belief, CAT is 



not limited to the lower atmosphere. 
High-flying U-2s have found CAT 
throughout the stratosphere, includ- 
ing the high levels where coming su- 
personic transports will fly. 

Typically, a region of CAT is a thin 
horizontal layer— perhaps 50 to IOC 
miles long, 10 or 20 miles wide, and 
some 1,500 to 2,000 feet thick. 

The best of forecasts can hardly 
hope to pinpoint these localized and 
shifting "patches" of CAT precisely. 
What an airline pilot needs more is an 
airborne instrument for remote detec- 
tion of CAT in flight, in time to avoid 
it or to slacken speed before slamming 
into it. Just such a CAT-detecting in- 
strument is on the way. 

Hunting CAT in a glider. At the con- 
trols of a unique research glider, I had 
a part in a recent study of CAT that 
successfully tested a prototype warn- 
ing device for pilots. 

The two-year CAT project was an 
unprecedented venture of the Explor- 
ers Club of New York, often a sponsoi 
of exploratory expeditions to remott 
parts of the world. To delve into CAT. 
it formed a non-profit affiliate, the Ex- 
plorers Research Corporation. Namecj 
president was George R. Wallace, ar, 
industrialist of Fitchburg, Mass., ana 
a noted philanthropist, who funde( 
the entire CAT program. I was ap 
pointed vice president and director o 
aviation research. 




Flying laboratory for CAT study was th 

engineless sailplane "Explorer," lowed h 
airplane to site, and pictured at left wit 
author piloting and George R Wallace c 
passenger Smoke-releasing gear on boar 
made air currents visible After close ca 
with leak of acid smoke in cockpit. Cap 
Scribner donned oxygen mask, as abovi 
before closing cockpit canopy for fligh 
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rom a Clear Blue SRy 



For a flying laboratory, a sailplane 
—a high-performance glider— was 
chosen in preference to a powered air- 
craft. Like a leaf borne on the wind, 
the glider would become a part of a 
turbulent air mass— moving freely 
with gusts and eddies, rather than 
risking destruction by bucking 
through them. 

Built to order for the project at El- 
mira, N.Y., by the Schweizer Aircraft 
Corp. was the all-metal sailplane "Ex- 
plorer." A craft of 57-foot wing span, 
white with blue and red trim, it could 
soar to 50,000 feet. Its fine glide ratio 
of about 30-to-one meant that in still 
air it could sail from a one-mile height 
to a landing 30 miles away. It was de- 
signed to endure gust-load factors ex- 
ceeding nine g's. (More than 0.3 g is 
classified as CAT. ) 

The "Explorer" was a two-seater, 
though big enough for three; it carried 
just its pilot and, sometimes, an ob- 
server. This left room and weight 
capacity for elaborate navigating and 
data-recording equipment. 

"Mountain waves." Where do you 
take a flying laboratory to look for 
CAT? You might seek its random 
patches over most of the country in 
vain. But on the lee side of high 
mountains, you can often find one 
Form of CAT— the complex patterns 
af updrafts, downdrafts, and rolling 
air known as "mountain waves." 
rhough dangerous to powered air- 
::raft, they offered the sailplane an 
ideal CAT hunting ground. 

Beginning in 1967, I piloted the 
"Explorer" on a series of flights at Mt. 
Washington, N.H., the highest moun- 
tain in the Northeast. Then it was 
flown above the Rocky Mountains of 
the Continental Divide at Boulder, 
Colo. Winds up to 250 mph, at Mt. 
Washington, are the strongest mea- 
sured on the continent. 

Being engineless, the "Explorer" 
f/as towed to location by a propeller- 
iriven airplane from a convenient 
lirport. A starting point for Mt. 
Washington flights was at Fryeburg, 
Vie., about 20 miles away. As we ap- 
aroached the 6,288-foot peak, high 
enticular clouds showed the forma- 
ion of a mountain wave. The "Ex- 
jlorer" bobbed like a cork on its tow- 
ine. At about 10,000 feet, I pulled a 
ed knob on the instrument panel 




that freed the sailplane, and banked 
away to gain altitude in rising air 
currents. 

A flying weather vane. Accelero- 
meters aboard the "Explorer" record- 
ed its every motion as it careened and 
quivered in eddies of air. Thus the 
sailplane itself became a sort of weath- 
er vane to reveal their behavior. 

The "Explorer" had a way of en- 
abling invisible CAT to be seen and 
photographed. A cylinder secured to 
the cockpit floor behind me held 
chlorosulfonic acid, which makes 
dense white smoke on contact with 
air, and is used in a military smoke- 
screen agent. Stored under 10 pounds' 
pressure, the chemical was released 
under my control— through a tube ex- 
tending two feet beyond the tail of the 
sailplane, to keep the corrosive acid 
from touching it. As the "Explorer" 
encountered turbulence, it ejected a 
smoke trail. An observer in the tow 
plane made 16-mm color movies of the 
swirling smoke cloud. 

Some of my wild rides through 
mountain-wave turbulence, lurching 
on upward gusts and plummeting in 
downdrafts, were fantastic. At times 
the sailplane was standing on a wing- 
tip— and often the shuddering control 
panel made instruments hard to read. 
But I had my most exciting experi- 
ence during a routine tow to Mt. 
Washington, in November of 1967. 

"Acid in the cockpit!" As we 
crossed a lake at 1,000 feet, not long 
after leaving Fryeburg, I detected the 
raw penetrating odor of the smoke- 
making acid. A leak! At its 10-pound 
pres.sure, I knew, the corrosive smoke 
wojld quickly fill the whole cockpit. 
There wouldn't be time to get my oxy- 
gen mask on and working before I was 
blinded, if not suffocated, by the acid. 

I shouted into the hand mike, "Acid 
in the cockpit— releasing!" In turn I 
yanked at the towline-release knob. 




CAT typically occurs along the boundaries 
of air stream moving at a different speed, 
or in different direction, from surrounding 
air, and can be dangerous to airliners. 




"Mountain waves" are a form of CAT on 
lee sides of peaks. They offered good CAT 
hunting grounds for sailplane "Explorer," 
which rode currents like leaf in a wind. 




CAT has claws. It ripped away most of 
tail fin (broken outline) of this Air Force 
B-32 Superfortress, pictured as craft limped 
home to rudderless but safe landing. 
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''Most promising and furthest along'' of airborne instruments to warn of CAT i 



the canopy's lock, and its release han- 
dle. The canopy flew open, and the 
120-mile wind in my face blew the 
smoke away from me. Turning the 
sailplane, I saw I had enough altitude 
to get back to the airport. But I had 
to hold the canopy open, and I didn't 
seem to have enough hands. M\ 
knees had to take the stick while I 
retrimmed the "Explorer" to keep 
from diving— and, again, when I oper- 
ated the "spoiler" control to land. 

Waiting on the runway were the 
ground crew, with a cylinder of neu- 
tralizing agent to squirt on me and 
offset the acid. I rolled out into their 
arms. 

The leak was soon fixed. The aft 
cockpit was cleaned up where the acid 
had eaten paint away— and we were 
off again looking for CAT. Hence- 
forth the plumbing was rechecked be- 
fore each flight— and I wore my oxy- 
gen mask with oxygen on as soon as 
the canopy was closed for takeoff. 

An infrared CAT detector. Most 
novel of the sailplane's instruments 
was a prototype infrared CAT-warn- 
ing device, developed for the Air 
Force Cambridge Research Labora- 
tories by the Barnes Engineering Co. 
of Stamford, Conn. In effect a ther- 
mometer with a bulb adjustable in 
length from several thousand feet to 
40 miles long, it took the air's tem- 
perature miles ahead of the sailplane 
—and compared this with the temper- 
ature of nearby air. 



Control-panel indicators showed 
when near and far air differed in tem- 
pe;ature— and the temperature "dis- 
continuity" was recorded on tape 
automatically, together with time and 
g-loads. as the sailplane entered an 
area of turbulence. 

It had been assumed, but never 
proven, that an abrupt change in air 
temperature along a level line of sight 
ahevid would betray a CAT region. 
The "Explorer" proved it. 

When the flying laboratory encoun- 
tered CAT. it withdrew, trained the 
temperature sensor on where CAT 
was positively known to be, and flew 
slowly back into it. A sharp air-tem- 
perature change of 2^ C to 5 C 
I 3.6 F to 9 F) was a telltale .sign of 
CAT. The infrared sensor could de- 
tect this change 25 miles away. 

In a jetliner speeding at 600 mph, 
this would give a pilot nearly three 
minutes to flash the seat-belt signal 
and make adjustments to ease an 
encounter with CAT— or take evasive 
action, by changing altitude or head- 
ing, to avoid it altogether. 

A camera photographed the .sail- 
plane's nose against the horizon to 
show its pitch while readings were 
taken. The CAT detector was found 
to give false alarms if it was looking 
downward toward naturally warmer 
air, or upward into colder air; its line 
of sight had to be kept level, whatever 
the attitude of the craft it was in. In- 
corporating a tilting mirror, servo- 



driven by an airliner's vertical gyro, 
was the answer. 

By early 1969, after more than 150 
"Explorer" flights, the CAT project 
had all the data it wanted. 

Explorers Research then presented 
the sailplane to the Environmental 
Science Services Administration. 
ESSA is using it at Boulder, Colo., 
in a pioneer survey of the amounts 
of dustlike and gaseous pollutants in 
the stratosphere— against which any 
future increase of contamination by 
supersonic aircraft and other high- 
flying vehicles can be gauged. 

Meanwhile, the work on CAT-de- 
tecting instruments goes on. Besides 
the infrared device the "Explorer" 
tested, the new Federal CAT program 
is looking into other detectors, includ- 
ing radar and laser devices. 

Can "angels" herald CAT? Radar 
echoes from raindrops have warned of 
distant storms since 1941. CAT of- 
fers a le.ss tangible target. But it has 
lately been identified as one of two 
causes of "angels"— long-mysterious 
radar echoes observed with no known 
targets in range. 

"Dot" or point-source "angels" 
have been traced to flying insects; a 
trial at Wallops Island, Va., .showed 
that a bumblebee released from an 
aircraft could be tracked by powerful 
radar at a 10-mile distance. More 
diffuse "angel" echoes, it was sus- 
pected, came from unevenly refrac- 
tive air layers— characteristic of CAT. 




Wlndow,..in^ 



Sensor head of Barnes infrared CAT 
detector peers ahead of craft through 
window (black disk) at smaller end. 



For current airline trials, CAT detector is mounted 
atop jethner. Projecting window (with fairing behind) 
IS seen at the lower left of the photograph above. 




How infrared CAT detector works is 

shown by design diagram, above, and 
drawing of operating scheme below. 



Field of view: 
1* high, 4* wide 



Vertical scanning over 6' 
to find "CAT" free level 



•CAT" REGION 




-DIFFERENCE BETWEEN THESE TEMPERATURES-i 
WARNS OF 'CAT" AHEAD 
Temperature of 
far air (20-40 mi.) 
sensed by 14.1- 
micron radiation 



Temperature of 
near air (less than 
20 mi.) sensed by 15- 
micron radiation 



INFRAREI 

•CAT" 

DETECTQ 




20 Ml. 
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new infrared detector 

In 1967, these "angels" were first 
pinned positively to CAT by Air 
Force and other radar researchers at 
Wallops Island. Aircraft went aloft 
and actually found CAT at the places 
from which the microwave echoes 
were simultaneously coming. This 
proved that radar can locate CAT— 
but there is still a long way to go, from 
the great "dish" antennas at Wallops 
Island to a portable CAT-detecting 
radar that an aircraft can carry. 

An optical method of detecting 
CAT with laser is under development 
at NASA's Marshall Space Flight 
Center. Wind-tunnel trials of a car- 
bon-dioxide-laser beam show that 
the motion of small particles in a tur- 
bulent air mass has a "doppler" effect 
that shifts the frequency of scattered 
light returning to a receiver. This 
directly measures the air's velocity; 
and the spread in velocity indicates 
the intensity of turbulence. An air- 
borne CAT-detecting system based 
on this principle is now in the design 
stage, and several firms are working 
on its hardware. 

But the infrared CAT detector 
looks like the most promising of all, 
and the furthest along toward an op- 
erational version. This is its ingeni- 
ous principle: 

For an indicator of air temperature 
it uses the infrared radiation from 
carbon dioxide gas, which is present 
in air everywhere. This radiation 
reaches an electrical detector through 
a rotating filter wheel, which alter- 
nately samples it at two slightly dif- 
ferent wavelengths— 14.1 and 15 mi- 
crons. 

Because of the different ranges in 
air of radiation of these wavelengths, 
the 14.1-micron filter "tunes in" the 
instrument to sense the temperature 
of air 20 to 40 miles ahead; the 15- 
micron filter, to sense the temperature 
of nearer air. A dial-needle reading, 
which shows the temperature differ- 
ence, rises as CAT is approached. 

Improved experimental versions of 
the infrared CAT detector are now 
getting practical flight trials aboard 
airliners of three leading lines: Pan 
American World, Eastern, and Trans 
World. The latest model, besides 
providing both a visual and an audi- 
ble CAT alarm, aids in taking evasive 
action. It can be set to scan the sky 
vertically for a CAT-free region, up 
to three degrees above and below the 
flight path— under control of the same 
gyro that normally keeps its one- 
degree wide field of view level. 

When the results of these two-year 
trials are in, we should know wheth- 
er we are ready to put operational 
CAT detectors in airliners for pas- 
sengers' safety and comfort. HE 




Exterior beams and columns, all hollow, are welded together for water-tightness. 



Water-Filled 
Columns Keep 
Building Frames 
Cool in Fires I^H}-^ 



Problem: Architects wanted to 
use "weathering" steel— a materi- 
al that acquires a handsome pa- 
tina when assaulted by the ele- 
ments—in the exposed framework 
of office buildings, to gain a bold 
new look. But many building 
codes insist that structural steel 
be encased in a fire-retardant 
coating, such as concrete, to keep 
buildings from collapsing during 
a fire. 

Solution: an 86-year-old patent 
—water-filled columns. In a spate 
of new buildings, all 
the columns and floor 
beams are hollow and 
welded together. Pipes 
interconnect columns, 
turning the entire skel- 
eton into a continuous 
network. All such struc- 
tures are tested to make 
sure they are leakproof, 
then filled with a solu- 
tion of water, rust inhib- 
itor, and where neces- >s 
sary, antifreeze. If fire 
attacks one part of the 
building, the water in- 
side the beams is heated 
and rises in the column. Cold 
water then flows into the hot fire 
area and the steel keeps its cool. 
—Arthur Fisher 



TUBULAR SPANDREL BEAM 




■ — STRUCTURAL TUBE- 
COLUMNS 





Water circulating inside exposed columns 
and beams of American Reserve Life Insur- 
ance Co. Building, shown here under con- 
struction, will save skeleton from fire dam- 
age. Diagram shows water dissipating heat. 
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With a novel U.S. relay station to be orbited 22,300 miles high, 
India will pioneer in ^'skycasting" direct to TV sets on earth 



World's Firs 




India's satellite-to-receiver TV plan if 
envisioned in operation by General 
Electric artist. To villagers, left, com 
munity set brings educational pro 
gram picked up by "umbrella 
antenna (right background) direct 
from big dish antenna of the U.S. sat 
ellite, NASA's ATS-F, pictured above. 



By DR. WERNHER von BRAUN 

NASA Deputy Associate Administrator 



TV Broadcast Satellite 



For the first time, TV programs will 
be broadcast from a satellite direct to 
viewers' receiving sets, through an 
agreement concluded at Washington 
on Sept. 18, 1969, by the United States 
and India. Under it, 20 million people 
living in 5,000 villages of India will 
benefit from a dramatic educational- 
TV project— and much of the world, 
the U.S. included, will be the gainer 
from the technological advances in- 
volved in carrying it out. 

A milestone in the rapidly growing 
role of communications satellites, the 
U.S.-India pact signals the start of a 
trail-blazing experiment to fight ignor- 
ance and hunger in developing and 
overpopulated countries— particularly 
in Asia and Latin America, and pos- 
sibly also in Africa. 

U.S. to put up the satellite 

The agreement calls for NASA to 
provide and orbit the world's first TV 
broadcast satellite, in a stationary or 
synchronous 22,300-mile-high orbit 
over the Indian Ocean. Flying at this 
altitude above the equator from west 
to east, the satellite will have a period 
of revolution of exactly 24 hours, just 
matching the earth's period of rota- 
tion. Thus the satellite will hang at 
a fixed point in the Indian sky, day 
and night, rain or shine. 

The TV satellite will be one of 
NASA's Applications Technology 
Satellites, the ATS-F, now expected to 
be launched in early 1973. It will have 
a solar-powered 80-watt transmitter; 
a 30-foot-wide parabolic antenna aim- 
ed at the Indian subcontinent; and a 
suitable receiver to intercept a TV 
program beamed up to it from a cen- 
tral Indian ground transmitting sta- 
tion. The satellite will rebroadcast 
the program back to earth through a 
searchlight-type beam covering most 
of India. 

The central transmitting station 
will be at Ahmedabad, about 250 miles 
north of Bombay. The government of 
India, which will establish this station, 
will also furnish 5,000 "village re- 
ceivers." These community TV sets 
will be distributed among 5,000 vil- 
lages in four Hindi-speaking states— 
Rajasthan, Bihar, Madhya Pradesh, 
and Uttar Pradesh. The Indian gov- 
ernment plans to buy these receivers 
from local .sources, thus combining the 



"Father" of mighty Saturn V moon rocket. Dr. von Braun 
now heads NASA's plan-making at Washington. Earlier, ^ 



he directed Marshall Space Flight Center at Huntsvllle, 
Dr. von Braun is PS Consulting Editor on Space. 




educational merits of the program 
with a healthy shot in the arm for its 
domestic electronics industry. 

The U.S.-India accord involves no 
exchange of money; the parties simply 
commit themselves to furnish their 
respective parts of the satellite TV 
system. The United States will stay 
completely out of the act of preparing 
the TV programs. 

By Indian goverrmient plans, edu- 
cational programs will provide what 
the people in those 5,000 villages need 
most. There will be "reading, 'riting, 
'rithmetic" for the kids; there will be 
advice to farmers on how to plant, 
fertilize, and irrigate crops; and there 
will be counsel on hygiene and family 
planning, often eagerly sought. The 
programs are expected to be popular 
hits— for, as a United Nations official 
has observed, "The word 'education' 
in India is as holy as the cow." 

Project challenges engineers 

From an engineering standpoint, 
both the ATS-F satellite and the 
ground equipment pose many chal- 
lenges, some unique. 

The satellite will weigh about 1,600 
pounds and will have a transmitter 
about three times as powerful as those 
in present communications satellites. 
The continuous fine-pointing of its 
large 30-foot dish antenna raises a 
number of unprecedented problems. 

The antenna must maintain the an- 
gular direction of its searchlight beam 
with an accuracy of 1/10 of a degree. 
Much attention must be devoted to 
the antenna's power feed system to 
avoid undesirable "side lobes" in the 
radiation pattern, through which some 
of the emitted energy would spill over 
to countries bordering India. Fine- 
pointing also requires exact station- 
keeping of the satellite in its orbital 
position; here, too, accuracy specifica- 
tions are tighter than for any syn- 
chronous satellite launched before. 

The ground transmitter at Ahmeda- 
bad is relatively straightforward, but 
producing the 5,000 community re- 
ceivers at acceptable cost offers more 
of a problem. 



Beginning with Early Bird in 1965, 
all commercial conununications satel- 
lites have relayed telephone calls, 
still pictures, and TV shows from an 
overseas transmitter to an elaborate 
multimillion-dollar receiving station 
capable of handling very weak sig- 
nals. Processed and amplified, the 
TV signals then travel across coun- 
try over microwave links, to be re- 
broadcast by local TV stations for 
nationwide reception. 

India's key problem is that, except 
for one experimental government sta- 
tion in the area of the capital city of 
New Delhi, TV stations are nonexis- 
tent. Establishing them would be ex- 
pensive and unattractive, because 
only a small segment of the population 
could afford private TV sets. Com- 
munity sets, directly receiving pro- 
grams beamed from a satellite in the 
sky, are indeed the only answer— if 
they can be built cheaply enough. 

The "business end" of such a com- 
munity set is not much different from 
your home TV set. It will have a 23- 
inch screen, black-and-white or color— 
and, with tubes and supporting elec- 
tronics, can be had for something like 
$500. But, to receive a TV broadcast 
from a satellite, the "input end" of 
the set must be quite different from 
the kind for your own receiver. 

Set needs "umbrella" antenna 

To intercept a maximum of the en- 
ergy beamed down by the satellite, 
the standard rake-shaped TV antenna 
must be replaced by an "umbrella" 
antenna of at least 10-foot diameter- 
mounted so as to be aimed precisely 
at the invisible transmitter hovering 
in the sky, more than 20,000 miles 
away. The weak signal picked up by 
this umbrella must pass through a 
preamplifier to a special converter, 
which changes the satellite transmis- 
sion ( UHF) into a signal suitable for 
reception on standard (VHF) tele- 
vision channels. 

Today the combination of umbrella 
antenna, preamplifier, and converter 
still costs well over $1,000. Together 
with the $500 TV set itself, this would 
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U.S. will benefit from success of plan for a TV broadcasting satellite 



run the cost of a village receiver to 
something like $1,500; and of the 
whole 5,000 sets to $71/2 million. But 
mass-production techniques can be ex- 
pected to reduce the total cost of a 
community set to $500, saving the 
project a tidy $5 million. 

Considering the much higher cost 
of the satellite itself, a difference of 
$1,000 in a community receiver's cost 
might not seem too important at first 
glance. But the U.S.-India project 
is viewed by both parties as an ex- 
periment that, if successful, may pave 
the way for a vast extension of the 
system of broadcasting TV programs 
from a satellite. 

Bigger plans ahead 

India has a total of 530 million 
people, the great majority of them 
scattered in no less than 534,000 
villages. Eventually, India looks for- 
ward to a satellite-TV network cover- 
ing all this territory, and capable of 
handling TV shows narrated in any 
of its 120 different languages and dia- 
lects. The importance of cheap 
ground sets for such an extended pro- 
ject is obvious. 

Only a relative few of India's vil- 
lages have rural electric power for the 
receiver sets. While a few more can 
bring it in from nearby lines, most 
village sets will have to be powered 
by generators driven by lawn-mower- 
type gasoline engines (hopefully 



How India will 
get TV programs 
from the sky 



noiseless). It is not unlikely, how- 
ever, that in many locations a man 
pedaling away on a stationary bicycle 
will take the place of the little gaso- 
line engine, to generate the 100 watts 
or so required to power the receiver 
station. That primitive way to obtain 
electricity will make a curious con- 
trast with the advanced technology 
represented by the ultramodern TV 
satellite system. 

Brazil, too, is interested in using 
an ATS satellite to broadcast educa- 
tional TV. Its plan, under U.S. study, 
would place the receiving sets in 
schools— first, several hundred schools 
in the state of Rio Grande do Norte, 
and ultimately as many as 150,000 
throughout the country. During eve- 
ning hours, the system could serve for 
adult education. A ground transmit- 
ting station at Natal on the Atlantic 
coast is envisioned for the Brazilian 
satellite-TV project. 

In our interdependent world, the 
U.S. has much to gain from improved 
living conditions in developing coun- 
tries. And TV broadcast satellites 
may have more direct benefits for us, 
nearer home. Our own state of Alaska 
is one of many world areas where they 
appear to have promise. 

For most of the U.S., already served 
by the vast network of local TV sta- 
tions and microwave links that brings 
you TV now, direct satellite-to-viewer 
TV broadcasting looks more distant 



TV BROADCAST SATEU.ITE 




Hovering satellite will relay programs 
from central transmitter at Ahmeda- 
bad back to community sets on earth, 
as pictured. Initially, the project will 
bring TV programs to 5,000 villages 
n four states (shaded area). 



and controversial. Nevertheless, it 
has been getting serious study by 
leading electronics firms, as evidenced 
by reports to NASA of GE and RCA 
progress in designing suitable equip- 
ment. And a recent report by John 
L. Hult, a Rand Corp. researcher, 
champions the feasibility of receiving 
TV direct from a high-power broad- 
cast satellite— wherever you may go— 
with a portable antenna small and 
flat enough to be installed in your 
car's roof. 

Currently discussed as a U.S. pos- 
sibility, too, is another innovation in 
communications satellites— a domestic 
system of "distribution" satellites that 
might challenge the present micro- 
wave land systems as a means of link- 
ing the country's network of local TV 
stations. 

A look into the future 

All in all, you are bound to benefit 
from communications satellites in 
your lifetime. Arthur C. Clarke, the 
perceptive British writer and origi- 
nator of the idea of synchronous 
communications satellites, sees this 
prospect ahead: 

Imagine a console in your office, he 
says, combining the features of a 
Touch-Tone (pushbutton) telephone, 
a television set, a Xerox machine, 
and a small electronic computer. 
Tuned in to a system of synchronous 
satellites, this console will bring the 
accumulated knowledge of the world 
to your fingertips. 

By punching a few digits, you can 
verify a check, get the data on some 
historical event, or hear an illustrated 
lecture on any subject you wish. Or 
you can hold an electronic conference 
with any group of people scattered all 
over the world, seeing each other as 
you talk. And the console will even 
provide you with a document to seal 
an agreement. 

Once we all have such a console, 
Clarke foresees, we'll have little need 
for business trips, and will limit our 
traveling to the pursuit of fun. A man 
will be able to run his business just 
as effectively from a ranch in Wy- 
oming as from an office in New York 
City or Chicago. 

If Clarke is right, better communi- 
cation via satellite could stem or re- 
verse America's trend toward the big 
city— and alleviate problems like ur- 
ban decay, smog, polluted rivers, 
clogged traffic, and crowded airports. 
These effects, of course, would be 
long-term. But, just as the telephone 
and airliner helped make the U.S. a 
great nation, so the communications 
satellite may yet turn out to be the 
greatest thing the space program ever 
contributed to this country. BE 
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The Case for 

Central Air Conditioning 



It can bring constant, year- 
round comfort to your home- 
at less cost than room units 



By JACKSON HAND 



lesterday's air conditioner— the win- 
dow-mounted appliance that merely 
blew cold air into a room— will soon be 
as obsolete as the electric fan. To- 
day's air too often needs more than a 
drop in temperature to make it fit to 
live with. So air conditioning is now 
a composite of functions that takes 



whatever atmosphere this age of pol- 
lution happens to waft into your back 
yard and transforms it into a houseful 
of air worth breathing. Not just in the 
summer, but in the winter as well— 
and 24 hours a day. 

New and updated systems now 
make it possible for you to control the 
climate inside your home. And you 
can add many of the features of such 
systems to your existing heating sys- 
tem—especially if you already have 
hot-air ducts. 

• Continuous air circulation— 24 
hours a day, all year around—is now 
considered essential to effective air 
treatment. To implement this. Gen- 
eral Electric, for one, has devised con- 



trols that produce two levels of cooling 
and three of heating. As the load 
changes, the system senses the need 
for more or less volume and adjusts to 
output automatically. In some gas- 
fueled cooling-heating systems, the 
flame rises and lowers. 

• Quiet air circulation is here, now 
that ductwork has some of the corners 
rounded and may be made of fiber- 
glass. Along with this, nearly all 
manufacturers have switched to squir- 
rel-cage fans. Bryant has a motor 
slowed down to 800 rpm for greater 
quiet. The noise of compressors is 
now housed inside high-mass castings 
and hardly a whisper escapes. 

• Design is tightened. Central air- 
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There's more to air conditioning than cooling 



OUTDOOR AIR 



FRESHENING 



What you're after, when you set 
out to "condition" air, is a com- 
fortable temperature first of all. 
But humidity is also important— 
not only for its effect on you, 
but on your possessions— includ- 
ing the house itself. Too much 
induces rust and rot; too little 
causes furniture and fabrics to 
dry out and deteriorate. jMois- 
ture is added to the return (in- 
door) air or removed from the 
cooled air— whichever is re- 
quired at the moment. Air is 
also electronically cleaned be- 
fore recirculation. Units such as 
the Precipitron, here, charge 
pollen and dirt particles so they 
are drawn to electrified plates. 
Such cleaning relieves allergy 
conditions and reduces need for 
frequent dusting. Important, too, 
are fans which keep conditioned 
air circulating throughout the 
house. The compressor is the 
heart of the cooling system. It 
pumps refrigerant through the 
Indoor coils. Heat absorbed by 
these from indoor air must be 
discharged by an exterior unit. 




OUTDOOR COMPRESSOR 



CIRCUUTING 

Drawing by Sigman -Ward from material supplii-cJ by Wolinghin 
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There's a system to fit every house 

Nn ha«<>nnpnt is needed for central systems, as too two ske 



No basement is needed for central systems, as top two sketches show. 
Upflow unit can be installed in closet or utility room with cooled or 
heated air distributed through ductwork above ceilings. In two-story 
home, ducts run under floor, with outlets aimed upward— similar to 
basement system at right. Counterflow unit (top right) puts ductwork 
in crawl space, with conditioned air discharged from base of furnace. 




BASEMENT 



treatment systems are as much as one- 
third smaller. You no longer have to 
give up half a garage or basement to 
equipment. Part of the compactness 
is due to all-in-one designs. William- 
son puts heating, cooling, humidifica- 
tion, and air purification all in one 
small unit, as do several other manu- 
facturers, in products balanced a bit 
more toward winter than summer. 

• Exterior cooling units, an inte- 
gral part of most high-capacity air- 
treatment systems, are now actually 
small enough to be camouflaged with 
a few plantings. Carrier has an out- 
door component that discharges hot 
air straight up, thus sparing nearby 
shrubs that would be scorched by air 
discharged laterally. Another im- 
provement in the outdoor component 
is one that has air intake and outlet on 
one side, so that it can be mounted in 
an above-grade basement wall. 

• Electronic filters of Westing- 
house's "Precipitron" type, are capa- 
ble of removing almost 100 percent of 
pollen, smoke, dust, and other con- 
taminants. Bryant has one that you 
throw away when a pilot light comes 
on to tell you it's full of dirt. Other 
varieties can be hosed off and put back 
into service without even a delay for 
drying. Air-purification units may 
also include a germicide in a perma- 



nent form; it doesn't wash off. The 
Fedders electronic control has a "sail" 
switch that turns the air cleaner on 
when the air starts to move, turns it 
off when the air stops, and thus saves 
operating and upkeep costs. 

• New devices have been devel- 
oped that absorb odors from air pass- 
ing through the system. One of these, 
reported by Carrier, uses a filter 
bathed by a chemical solution in 
which odors are continuously ab- 
sorbed and then boiled off through an 
outside vent. The solution, inci- 
dentally, also washes the filter, ending 
the need for filter cleaning or replace- 
ment. As if that weren't enough, it 
provides the humidifying function 
needed in wintertime heating. 

• Choice of fuel (oil, gas, electric- 
ity) is available in most major lines, 
letting you pick the one that is most 
efficient and economical in your area. 

• The heat pump is making a 
return after early disappointments. 
Airtemp has one now that will give 
you 44,000 BTU of cooling and 47.000 
BTU of heating. Lennox covers the 
complete heating-cooling arc with a 
unit that automatically delivers its air 
cooled or warmed, depending on 
household temperatures. 

• Cooling phases of air treatment 
automatically dehimiidify to a com- 



fortable moisture content, but warm- 
ing phases dehydrate the air, so mois- 
ture must be added. The systems of 
the 70s will add 15 to 20 gallons of 
water a day— or more— to the air. 

New concept: CAC. No, those ini- 
tials don't stand for central air condi- 
tioning, but rather for the latest 
concept in total climate systems— con- 
trolled air circulation. Any system 
that doesn't feature CAC is less than 
efficient. Fortunately, CAC can be 
added to most existing systems— not 
only new installations. 

A spokesman for Lennox, citing the 
advantages of CAC, points out that 
on-and-off systems have a cycling and 
recycling of good air, then less-than- 
good. While the equipment is off, 
there's no improvement in the air. 
When it cycles on, the situation gets 
slowly better, until full treatment is 
in operation. Then it cycles off, and 
the total situation gets slowly worse, 
until it zeros off and sits there wait- 
ing for the cycle to start again. Mean- 
while, rooms do not react equally to 
either the on or the off phase. As a 
result, the so-called central air treat- 
ment system is spotty throughout the 
house and throughout the day. CAC, 
working all the time, tends to average 
out conditions so that a room that's 
hard to cool "borrows some of the 




Year-round total comfort is boast of GE system with electric Two other types ot exterior units, above: Carrier's cooler with 
furnace plus central air conditioner (36,000-63,000-BTU capacity). top discharge; Bryant's gas-fired chiller at corner of a patio. 
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)w a heat pump cools or heats— depending on outdoor temperature 



he widely misunderstood heat 
np could be the nearly perfect ma- 
ne for heating or cooling. It's more 
cient than any other method of pro- 
:ing heat. It uses no fuel— except for 
rtricity to run a compressor and a 
iple of fans. It manufactures heat 
of— literally— thin air, operating on 
same principles as the familiar 
hen refrigerator; 

' When a liquid turns into a gas 
jorization) it absorbs heat. 
' When that gas returns to liquid 
n (condensation) it gives off heat, 
y controlling vaporization and con- 
sation, and by pumping the gas and 
lid through tubes, you can force the 
\i to pick up heat in one place and 
p it in another. Thus, you can 
mp" heat around to suit your needs, 
the pump picks up its heat in a 
se that is too hot and dumps the 
t outdoors, it cools the house. If 
icks up its heat outdoors (there is 
t in the air, even in the coldest 
ther) and dumps it inside a house 
is too cold, it warms the house. It 
do either at the flick of a switch, 
the switch can be activated by a 
mostat set at the exact dividing line 
veen too hot and too cold, 
heat pump is, mechanically, little 
e than a circuit of tubing, half in- 
the house, half out— with a coil or 
t exchanger at both ends. The com- 
sor and fans move the air, and 
e's a valve to reverse the action, 
system uses a special liquid that ex- 
Jes into a gas at temperatures well 
)w freezing; action is accelerated by 




1. Warm air in house passes through 
heat exchanger, where refrigerant is 
vaporizing, picking up heat. 

2. Air, with heat removed, is blown 
into the room. 

3. Vapor takes its load of heat outdoors 
where it condenses, giving off heat to 
heat exchanger. 

4. Outdoor air blows through the finned 

heal exchanger, absorbing the heat. 

5. Hot air is discharged into the atmo- 
sphere. 

6. Liquid continues the cycle, returning 
inside the home to pick up another 
charge of heat and carry it outside lor 
dumping. 



reducing pressure on the liquid at the 
point where it vaporizes and increasing 
pressure at the point where it con- 
denses. Heat pumps tend to cool a bit 




1. Outside air passes through heat ex- 
changer where liquid is vaporizing, pick- 
ing up heat. 

2. Extremely cold air (de-heated) dis- 
perses in atmosphere. 

3. Vapor, with load of heat, passes in- 
side, where it condenses, giving up its 
heat. 

4. Inside air passes through heat ex- 
changer where it absorbs heat from the 
condensing vapor. 

5. Warm air is discharged from ex- 
changer into the room. 

6. Liquid is pumped back outdoors to 

continue the cycle. 



better than they heat, so extremely cold 
climates and "inefficient" houses may 
need a boost from an electric element, 
thermostated to come on when needed. 



cool" from a room that's easier. The 
same leveling out works in heating. 

In case after case, home owners re- 
port savings in fuel up to 25 percent 
since there are no lows to recover 
from, no need to overwork to catch up. 

Air that's fit to breathe also makes 
for easier housework. Draperies, 
walls, floor coverings, upholstery all 
stay clean longer. The slight inside 
pressure produced by continuous air 
circulation keeps dirt-laden air from 
coming in through inevitable cracks 
and crevices in the construction. 

Peace and quiet are additional ad- 
vantages. With windows and doors 
shut, less outside noise intrudes. 
( Harder for burglars, too. i 

Your year for climate control? About 
eight percent of homes in America 
have central air conditioning. Over a 
million systems were installed last 
year. About one in three new homes 
goes up with central air conditioning. 
It has reached a point where homes 
with air conditioning are snapped off 
the real-estate market, while other 



houses sit — they're underequipped. 

Building a house? It makes less 
than sense to let a new house go up 
without a central air-treatment sys- 
tem that heats, cools, cleans, and 
controls humidity. The mechanical 
equipment required costs less at the 
time of construction ( because of effi- 
ciencies in combined heating-cooling 
units) than it does as an add-on later. 



However, if there are budget rea- 
sons why the complete system cannot 
go into a new house now, the wise 
thing is to have the engineering and 
design phases done. That way, you'll 
be ready for simple add-on, later. 

If you own a house with a ducted 
warm-air system, you may be only a 
short step away from CAC: 

[Continued on page 132] 



What 24-hour 
cooling costs 
per season 

Your temperature zone 

makes a big differ- 
ence, though individ- 
ual homes vary, too. 
Here arc average cool- 
ing costs per ton (12,- 
000 BTU = 1 ton) at 
T/it per kilowatt hour. 
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SKAMP 

Robot Boat with Rigid Sails 

Patrols Ocean Beat 




By BOB SMITH ILLUSTRATIONS BY THE AUTHOF 



/V new unmanned, self-navigating 
sailing craft promises to change the 
entire course of pleasure boat cruis- 
ing. If enough of these rigid-sail ves- 
sels were posted, you could actually 
"road sign" your way over unmarked 
oceans. And if set up as fuel, water, 
and food stations, you could literally 
cross the ocean in an outboard with 
their aid. 

The prototype of this Station Keep- 
ing and Mobile Platform (SKAMP) 
has already been built and successful- 
ly tested by RCA's Astro-Electronics 
Division. The power developed by 
only 50.4 square feet of projected area 
in SKAMP's sophisticated sail is 
phenomenal. It drives the semi-sub- 
merged disk, with its complicated, 
heavy underwater structure, at better 
than 4.5 knots. Just think how fast 
the thing could go on an easily driven 
hull like a catamaran, or a racing 
monohull. 

For the present, SKAMP is de- 



signed as an instrument-carrying ro- 
bot sailboat. It will either maintain 
station or sail from point to point- 
directed by a preprogrammed on- 
board control system, or by external 
commands from shore stations, sateli 
lites, or ships. 

In fact, on electronic impulse 
beamed via satellite, this odd-looking 
craft can reposition itself or come 
home. Ernest W. Schlieben, managei 
of oceanographic programs at RCA! 
says SKAMP is designed to maintait 
station in deep water without expeni 
sive mooring devices such as those rej 
quired by deep-sea buoys and platJ 
forms now in use. I 

Ships used for weather and iceberg 
patrols, current monitors, and othel 
oceanographic duties could be reJ 
placed by a fleet of SKAMPs. ThJ 
financial savings to taxpayers would 
be enormous. ' 

In addition to replacing costlj' 
[Continued on page 14 2] 



Designed with rigid plastic* sails and space-age guidance equipment, this crewless, 
seagoing beacon and traffic cop keeps station automatically 
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How solid airfoil gets 

and keeps SKAMP on s 
is shown in these dra 
Airflow (Fig. 1) is sm- 
around solid sail, wh< 
mast creates eddies in 
flow around conventli 
sail. Camber of solid si 
also thicker, and there 
yields greater lift. Beam rej 
ing back and forth kj 
SKAMP on station (Fig| 
within one-fifth of a mil( 
point. As wind chani 
SKAMP adjusts wind- 
ing position accordingl 
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LIKE FINE FURNITURE? HERE'S A 



Marble-Topped Table 
You Can Build 



By FRANK GREENWALD 



There is a saying in our family that 
"We can't afford the furniture we 
like and we don't like the furniture we 
can afford." So, when the general man- 
ager in our household announced she 
wanted a coffee table, I retired to the 
drafting board with her specifications. 

This marble-topped table is the re- 
sult. The top should be obtained before 
you begin. Mine is a half-inch thick. 
Most larger cities have firms that cut 
and grind marble. In many smaller 
towns a local firm handling the sale and 
installation of ceramic tile will take an 
order for a marble top cut to your speci- 

For a picture story on how to build the table, please see page 110 



fications. Sometimes an antique mar- 
ble slab can be cut to your pattern by 
a monument maker. Marble can be 
supplied with either a polished or 
honed finish. The honed finish is bet- 
ter for a table top since wet glasses will 
not leave rings. 

Although marble is first choice, other 
materials might be substituted. Black 
Carrara glass 11/32-inch thick can be 
obtained from a glass or mirror com- 
pany. Phenolic laminate in a marble 
pattern mounted on %" or V2' plywood 
will make a top that looks like marble. 
A kitchen-cabinet shop can supply it. 




Good detailing adds quality and crafts- 
manship lo llic table. Bird's-eye maple 
veneer lops eaili leg. Twin beads 
are inlaid around apron, one on legs. 
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By THORN BACON 



A small tripod will hold 
your fdinera while you 
move into any picture. 
You can get smaller, poc- 
ki i tripods, easy to carry 
diong on Ions hikes. 



Include 



lA/hen you look at most family trav- 
• • el photos you'd think Dad hadn't 
been along -he was busy taking the 
pictures. But there's no reason why 
the photographer can't get into his 
own photos— even when he travels 
alone. Use a .self-timer. If your camera 
doesn't have one you can get an ac- 
cessory timer for a few dollars. Either 
way you get delayed shutter-tripping 
(usually around 10 .seconds) that 
gives you time to step into position. 
A fimaU tripod or clamp support to 
hold the camera, plus the tips on these 
pages, will help you get into your 
photos, and improve them too. 




Photograph yourself at all the important 
^ldf;^'^ ol sour {ri[)>. Here the photographer 
prepares lo take lo the water in a kayak. 



On a pitching boat a iripod-mounieci cam- 
era could topple, or even tall overboard. 
Use a clamp support such as a Steadipod. 



Capture small details liuil lulp ((j icientiiy 
the areas you vimI. The cactus in this photo 
clearly says "southwest" to the audience. 



Record your campsite, too. For best composition, plan ahead ol 
lime where you want lo appear in the picture. Most often it's best 
not to pose in the exact center of the area to be photographed. 



To help you remember where pictures are taken vou can include 
site markers or signs. I'ul them near the edge ol the scene where 
they can be seen clearly, but won't draw too much attention. 




ver 200 events of interest to PS readers, where and when they happen 




O CAMPING EVENTS 

^ Family Motor-Coach Assn. Rally - Costa 

esa, Calif.. July 27-29. 

3. Winnebago International Travelers Rally— 

an Bernadino, Calif., May 15-17. 

). Indiana All-State Spring Campers Invita- 

>nal — Lafayette, Ind., May 15-17. 

3. Midwest Mobile-Home and Recreational- 

shicle Show - South Bend, Ind., Aug. 18-23. 

1. Brown County Fall Campers Invitational— 
ashville, Ind., Oct. 2-3. 

2. National Family Campers Assoc. Fall Frol- 
s - West Brookfield, Mass., Sept. 25-27. 

3. National Family Campers Assoc. Spring 
ifari — West Springfield, Mass., May 15-17. 
%. 11th Annual Campvention — Irish Hills, 
ich., July 13-16. 

5. State Campout- Bath, N.Y., May 29-31. 
5. National Family-Campers Assoc., Spring 
atari - Gilboa, N. Y., May 15-17. 
7. Spring Statewide Campout— Croton, Ohio, 

lay 22-25. 

B. Penn Camp-Centre Hall, Pa., June 19-21. 
9. 13th Annual State Campvention — Wau- 
)ma. Wis., June 19-21. 
0. International Wally Byam Caravan Rally— 
aramie, Wyo., July 5. 




92. 100-Mile National Championship Endur- 
ance Run — Nebraska City, Neb., Oct. 4. 

93. 400-Mile National Championship Endur- 
ance Run — Lansing, Mich., Sept. 12-13. 

94. Professional-A Hlllclimb National Cham- 
pionship — Muskegon,' Mich., Aug. 2. 

95. 15-Lap One-Mile Dirt Track National Cham- 
pionship — Sedalia. Mo., Aug. 30. 

96. 100-Mile National Championship Road 
Race — Loudon, N.H., June 14. 

97. 20-Lap Half-Mile Dirt Track National Cham- 
pionship — Columbus, O., June 28. 

98. Moto-Cross National Championship — 
Croton, O., Sept. 27. 

99. 20-Up Half-Mile Dirt Track National Cham- 
pionship — Oklahoma City, Okla., Oct. 4. 

100. Black Hills Rally-Sturgis, S.D., Aug. 5-9. 

101. 125-Mile National Championship Road 
Race — Memphis, Tenn., May 24. 

102. 125-Mile National Championship Road 
Race — Dallas. Tex., Oct. 11. 

103. 30-Lap TT National Championship — Cas- 
tle Rock, Wash.. July 11. 



112. Baja 500 - Ensenada, Mexico, June 9-12. 
112. Mexican 1,000 — Ensenada, early Nov. 




MOTORCYCLES 



1. 200-Mile National Championship Road 
ace — Talladega, Ala., May 17. 



O OFF-ROAD VEHICLES 

104. National Off-Road Equipment and Racing 
Show — Anaheim, Calif., July 22-26. 

105. Borrego Rough 100 — Ocotillo Wells, 
Calif., mid-Jan. 1971. 

106. Four-Wheel-Drive Club Rally — Pismo 
Beach, Calif., July 4, Labor Day. 

107. Off-Road Grand Prix — Riverside, Calif., 
early April, 1971. 

108. Jeepers Jamboree — Lake Tahoe, Calif., 
July 25-26. 

109. Swamp-Buggy Days — Naples, Fla., late 
Oct. 

110. Four-Wheel-Drive Fiesta — Truth Or Con- 
sequences, N.M., May 1-2. 

111. Rio Grande Prix — El Paso, Tex., late Dec. 




O WATER SPORTS 

113. Dixie Cup Hydroplane Race — Gunters- 
ville, Ala., early June. 

114. World-Championship Speedboat Race — 
Lake Havasu, Ariz., Nov. 28-29. 

115. Lake Powell Boat Trips - Page, Ariz., 
Mar.-Nov. 

116. Colorado River Cruise - BIythe, Calif., 
Oct. 3-4. 

117. Hennessy Cup Powerboat Race — Long 
Beach, Calif., Aug. 15. 

118. California Cup Regatta - Modesto, Calif., 
May 17. 

119. Colorado River Marathon Boat Races — 

Needles. Calif.. Sept. 18-20. 

120. Surf Capades — San Clemente, Calif., 
mid-Oct. 

121. Unlimited Hydroplanes Championship 
Race - San Diego, Calif., Sept. 20. 

122. Ensenada-Newport Yacht Race — San 
Ysidro, Calif.. May 5. 

123. Yale-Harvard Crew Races — New London, 
Conn., June 13. 

124. Sunrise Slalom and Water-Ski Tourna- 
ment — Grand Lake, Colo., June 6-7. 

125. Arkansas River International White-Water 
Boat Race — Salida, Colo., mid-June. 

126. President's Cup Regatta - Washington, 
O.C., weekends in June, Aug., and Sept. 

127. Sam Griffith Memorial Race - Ft. Lauder- 
dale, Fla., May 1. 

128. Hennessy Cup Powerboat Race — Key 

West, Fla., Nov. 6. 

129. Miami-Nassau Race — Miami Beach, Fla., 
Oct. 2. 

130. Fiesta of the Five Flags - Pensacola, Fla., 
June 6-14. 

131. Christmas Boat Parade— Pompano Beach, 
Fla., mid-Dec. 

132. Unlimited Hydroplanes Championship 
Race — Tampa, Fla., June 7. 

133. Gateway Marathon - West Palm Beach, 
Fla.. May 10. 

134. Miniature-Hydroplane Races — Coeur 
D'Alene, Ida.. July 19-26. ■ 

morel 



REE TO POPULAR SCIENCE READERS 



A large, 18-by-26y4-inch copy of the Popular Science 
70 Travel Map, folded to store in your glove compart- 
ent, is yours free when you buy the new Popular Science 
scover America Road Atlas. Together, the map and atlas 
II help you make the most of your vacation. The PS Dis- 
ver America Road Atlas gives you: 

Extra-large individual maps of all 

50 states, Canada, and Mexico, 

each with its own index to cities 

and towns. 

Detailed maps of 25 major U.S. 
cities. 

Maps of 12 major National Parks, 
with lists of accommodations, 
I seasons, and fees. 
Seventy full-color photos of ma- 
jor U. S. tourist attractions. 
Transcontinental mileage chart. 
Information on principal toll 
roads. 

[ Speed laws and license require- 
ments for each state. 

Canadian tourist regulations. 

iMap of Mexico and tourist regu- 
lations. 



This 72-page atlas is printed in full color. Maps are easy 
to read— photos give you lifelike previews of the spots you'll 
plan to visit. To get the atlas promptly, plus the free Travel 
Map, send in the coupon below, with one dollar. Your 
money back if you are not delighted. 




r' 



Popular Science Map Division 
2001 The Alameda 
San Jose, Calif. 95114 

I enclose $1 (cash, check, or money order) for 
the 72-page Popular Science Discover America 
Atlas and my free giant-size copy of the Popu- 
lar Science 1970 Travel Map of the U. S. 

Name , 

Address 

City 

State 



_Zip 
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135. Chicago-to-Mackinac Sailboat Race — 
Chicago. III.. July 18. 

136. Outboard Nationals — DePue, III., July 

31 -Aug. 2. 

137. Midwestern Boat Races — Rockford, III., 
various summer events. 

138. Whitewater Canoe Race — Matamora, 

Ind.. Sept. 26-27. 

139. Unlimited Hydroplanes Championship 
Race — Madison, Ind., July 5. 

140. Unlimited Hydroplanes Championship 

Race — Owensboro, Ky., June 14. 

141. Tarpon Rodeo — Grand Isle, L^., July 

18-19. 

142. Long Lake Regatta — Madawaska, Me., 
June 27. 

143. Chesapeake Appreciation Day — Annapo- 
lis. Md., Oct. 31. 

144. Bay Country Festival — Cambridge, Md., 
Aug. 17-23. 

145. Marblehead Race Week — Marblehead, 
Mass., July 26-31. 

146. Quincy Bay Race Week — Quincy, Mass., 
Aug. 5-9. 

147. Unlimited Hydroplanes Championship 
Race — Detroit, June 28. 

148. Annual State Jaycees Canoe Race — Gray- 
ling. Mich.. Aug. 8-9. 

149. See No. 135. 

150. Seaway Festival - Muskegon, Mich., June 
27-July 4. 

151. Saii-Boat Race - Macatawa, Mich., Aug. 
14-21 (leaves from Racine, Wis.). 

152. Blueberry Festival Boat Races — South 

Haven. Mich., July 26. 

153. Inboard Nationals — Ypsilanti, Mich., 
July 25-26. 

154. Championship Water-Ski Races — Lake 
Mead. Nev., Sept. 18-19. 

155. Great Bay Day — Portsmouth, N. H., 

Sept. 5-7. 

156. Fishing Rodeo - Atlantic City, N.J., May 

29-31. 

1 56. Tuna Tournament — Atlantic City, N. J., 
June 23-26. 

156. Martin Tournament — Atlantic City, N.J., 
Aug. 4-7. 

156. Striper Derby - Atlantic City, N.J.. June 
23-26; Sept. 7-Oct. 26. 

157. Motorboat Regatta — Long Branch, N.J., 
July 12. 

158. Hennessy Grand Prix — Pt. Pleasant, N.J., 
July 15. 

159. Thousand Islands International Antique- 
Boat Show - Clayton, N.Y., Aug. 15-16. 

160. Gen. Clinton Canoe Regatta — Coopers- 
town, N.Y., May 30. 

161. Lake Trout Derby— Geneva, N.Y., May 30. 

162. Larchmont Race Week — Larchmont, N.Y., 
July 11-18. 



163. Old Whalers Festival - Sag Harbor. N.Y.. 
June 12-14. 

164. Aqua Festival — Seneca Falls, N.Y., Aug. 
8-9. 

165. International Rowing Assoc. Champion- 
ships — Syracuse, N.Y., June 11-13. 

166. International Cup Regatta — Elizabeth, 
City, N.C., late Sept. 

167. Blue Marlin Tournament— Morehead City, 
N.C., early June. 

168. Sailboat Regatta - Washington. N. C, 
early June. 

169. Water-Ski Carnival - Bottineau, N. D., 
July 4. 

170. Trophy Race — Put in-Bay, 0., Aug. 6. 

171. South-Shore Regatta — Vermilion, O., 
Aug. 7-9. 

172. National Sand-Bass Festival — Lawton. 
Okla., June 14-21. 

173. Boat Races - Newberg, Ore., May 30. 

174. America's Cup — Newport, R.I., Sept. 15. 

174. Newport-Bermuda Race — Newport, R. I., 
June 20. 

175. Water Festival - Beaufort, S. C, July 
20-26. 

176. Aqua-Speed Week - Galveston, Tex., May 
16-24. 

177. Rshing Hesta — Freeport, Tex., July 3-5. 

178. Clear Lake Rendezvous Festival— Houston, 
Tex., June 5-14. 

179. International Rshing TournanMOt — Port 
Isabel, Tex., Aug. 

180. Canyon Country Friendship Cruise to Moab 
- Green River, Utah, May 22-23. 

181. Moab, Utah - finish point of No. 180. 

182. inboard Nationals - Ogden, Utah, Aug. 
7-9. 

183. UUh Lake Boat Regatta - Provo, Utah, 
late May. 

1 84. Fourth of July Regatta-Tappahannock, Va. 

185. Kon-Tiki Raft Race and Water Carnival - 

Kelso, Wash., June 6. 

186. Seafair - Seattle, Wash., July 24- Aug. 2. 

187. Outboard Stock Nationals - Beloit, Wis., 
Aug. 19-23. 

188. Menominee River Canoe Race — Mari- 
nette, Wis., July. 

189. Sailing Regatta - Alcove Park, WVo., July 
24-26. 

CD WINTER SPORTS 

190. Midnight 600 Snowmobile Race — An- 
chorage, Alaska, Jan. 1971. 

191. World Cup Ski Meet - Heavenly Valley. 
Calif., Mar. 1971. 

192. Barrel Stave Olympic Slalom — Lake 
Tahoe, Calif., early Mar. 1971. 

193. Ullr Dag Winter Festival - Breckenridge, 
Col., early Feb. 1971. 




194. Winter Carnival — Leadville, Colo., lata 
Feb. 1971. 

195. Winter Carnival - Steamboat Springs, 

Colo., mid-Feb. 1971. 

196. International Ski Races— Sun Valley, Ida., 
late Mar. 1971. 

197. Snowmobile Races - Ironwood, Mich., 
Dec. 

198. Winter Sports Festival - Petoskey, Mich., 
late Jan. 1971. 

199. Soo Snowmobile Races-Sault Ste. Marie, 
Mich., early Feb. 1971. 

200. Snowmobile Races - Brainerd, Minn., 
Dec. 

201. Birchwood Snowmobile Races — Duluth, 

Minn., Jan. 1971. 

202. Winter Carnival - St. Paul, Minn., latai 
Jan. 1971. 

203. Snowplane Races — Dillon, Mont., early I 
Mar. 1971. 

204. Snowmobile Races — West Yellowstone, 
Mont., Dec. 1970 and Mar. 1971. 

205. Winter Carnhral - Franklin, N. H., Feb. 
1971. 

206. Winter Carnival - Laconia, N. H., Feb. 
1971. 

207. Winter Carnival - Saranac Lake, N. Y., < 
Feb. 1971. I 

208. Snowmobile Races - Boonville, N. Y., 
mid-Feb. 1971. 

209. North American Winter Festival - Lake 

Placid, N.Y., Jan.-Feb. 1971. 

210. international Winter Festival - Niagara 

Falls, N.Y.. Feb. 1971. 

211. Governor's Cup Snowmobile Race— Minot- 
Bismarck. N.D.. Mar. 6-7, 1971. 

212. Winter Carnival - Brattleboro, Vt., Feb. 
1971. 

213. Slush Cup Ski Races- Bellingham, Wash., 
July 4. 

214. Snowmobile Races - Eagle River, Wis., 
late Jan. 1971. 

215. Snowmobile Races — Rhinelander, Wis.,, 
mid-Jan. 1971. ' 

216. Wild-West Classic Ski Meet - Jackson 
Hole. Wyo., mid-Feb. 1971. 



NOTE: Dates are tentative in some instances. Some events may t>e postponed or cancelled because of 
unfavorable weather. You should check with local Chambers of Commerce to confirm times and places. 



Also, some of these outdoor spec- 
tacles may be postponed if weather or 
other conditions are not right. For in- 
stance the speed trials at Bonneville 
Salt Flats are run only when the salt 
is just right. Some races may not be 
held in inclement weather. So it's 
generally a good idea to make a last- 
minute weather check to insure that 
the thing you want to see or take part 
in is definitely on before you make a 
long trip. 

You'll notice that the events are 
not confined to summer vacation 
months, but are spotted around the 
calendar. That's because people are 
on the go throughout the year, and 
there are numerous ofT-season specta- 
cles that are worth a trip. 

Some of our late-year favorites in- 
clude the World Championship 
Speedboat Race at Lake Havasu, 
Ariz, on Nov. 28-29; the U.S. Grand 
Prix at Watkins Glen, N.Y. on Oct. 4, 
which is the only Formula I race held 
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in this country; and one of the rugged- 
est offroad races in the world, the 
Mexican 1,000 at Ensenada, Mexico 
in early November. 

Winter sports warm your blood? Try 
taking in some of the wildly excit- 
ing snowmobile races that are grow- 
ing in popularity. Rhinelander and 
Eagle River, Wis. are two hotbeds of 
snowmobiling in January. 

Water sports are solidly represent- 
ed on the map with sailing regattas, 
fishing rodeos, powerboat races, and 
white-water canoe races. Why not 
take your boat along and join the 
spectacular cruises on the Colorado 
and Green Rivers? Or try your hand 
at one of the fishing tournaments 
that are part of many water car- 
nivals. 

If the great outdoors is where you 
like to pitch your bed, you can join 
one of the camper jamborees, and 
swap experiences with people who 
share your enthusiasm. 



Flying fans can choose from a num- 
ber of interesting events, including 
races, parachute meets, soaring, and 
static air shows. The Reno/Stead 
Airport is the scene of the Nationa 
Air Championships, sort of the Worlc 
Series of private flying. 

Auto racing is a big favorite wit! 
PS readers and you'll find a fair sam 
pling of these events on our map 
ranging from the heralded Indy 50( 
to lesser local races that are just ai 
stimulating to those who watch them 

We've taken all the events anc 
placed them on a map that embodies 
the newest drafting techniques. I 
shows the interstate highway systen 
to date. It also shows other majo 
turnpikes and toll roads, as well as thi 
Trans-Canada Highway. The scale ol 
the map is one inch to 186 miles. | 

See the box on the preceding pag^ 
for how to get a free giant-size cop3| 
of this four-color map for use on youi 
own vacations. Hi 
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n THINGS TO CHECK ON YOUR CAR 




Is Your Car Ready for a Vacation Trip? 



Jy JAN P. NORBYE 

°S Automotive Editor 
DRAWING BY ROY DOTY 

G etting ready for your upcoming va- 
cation trip? Your planning should in- 
clude getting the family car in shape. 
You'll probably be driving long dis- 
tances at high speeds in summer heat, 
loaded down with kids and luggage. 
Po make sure your car can take the 
strain, more than a tune-up and oil 
change are in order. Here are impor- 
tant things to check before you hit the 
road: 

Cooling system. It's just as impor- 
ant to use anti-freeze in the summer- 
;im3 as it is in the winter months. 
VIodem pressurized cooling systems 
ire designed for operation at tempera- 
ures above the boiling point of pure 
vater. A 50/50 mixture is recom- 
nended. Make sure the radiator cap 
lolds pressure. Check the fan belts 
or tension. If a belt is shiny on both 
aces of the V, it's too loose, riding 
oo deep in the pulley grooves, or too 
vo~n. A belt should not bottom in the 
)ulley. If it's ragged along the edges, 
t's misaligned. Replace it and ad- 
ust as required. 

Oil and water leaks. Look for sludge 
nside the rocker covers. That could 
i3an a crankcase vent is clogged or 
hat the rings are worn. If the sludge 
eels tacky, it contains anti-freeze, 



which means there's a leak. Water 
stains on the engine are light brown 
or reddish-brown. Where you find 
such stains, look for leaks in hoses, 
gaskets and core plugs. Leaking en- 
gine oil will leave its marks where 
the air from the fan has blown it. 
If the metal around the fuel pvimp 
is cleaner than other parts, there's a 
gasoline leak. Clean the oil breather 
cap and check the crankcase ventila- 
tion system. This will h3lp avoid 
sludge formation and excessive oil 
consumption, and assure proper dis- 
posal of blowby gases. Put a piece of 
paper film over the breather pipe 
while the engine is idling. If there's 
no suction, the PCV valve is clogged. 
Clean the valve and the air cleaner. 

Transmission. Check the fluid level 
in your automatic transmission, and 
replace it if it shows signs of over- 
heating. Adjust the throttle linkage 
and idle speed— this will help avoid 
burned-out sprag clutches and brake 
bands, damaged gears, slipping, or 
total transmission failure. If you 
have a manual transmission, adjust 
the free play in the clutch pedal to 
the specifications. 

Electrical system. How's your bat- 
tery? Be sure it has plenty of water 
and that the connections are clean 
and tight. Don't start out on a long 
trip with a weak battery, thinking 
that hours of driving will recharge it. 
It may have a faulty cell and not be 



able to take a full charge. Fix anj 
malfunction in lights and wipers. 
Carry a new set of wiper blades, too. 

Tires and front end. This is the time 
to take a critical look at those tires. 
They may be good for many more 
miles of city-and-suburban use, but 
don't ask them to run all day at turn- 
pike speeds. Make sure you have four 
good tires, plus a spare in good condi- 
tion, properly inflated. Get your front 
wheels realigned if you have any 
trouble with uneven wear on the front 
tires or feel side pull in the steering. 
If your car is getting on in age, in- 
spect, repack, and adjust the front- 
wheel bearings. Check ball joints and 
steering linkage for play. Replace if 
wear exceeds specs. If the car has a 
sloppy ride, you probably need new 
shock absorbers. 

Brakes. Noisy? Pull to one side? 
Worn linings? If in doubt, check 
them out. A brake job in time does 
not cost much, but if you wait, you 
may need an overhaul on the road, 
which is expensive and causes delay. 

Exhaust system. Inspect the pipes 
and the muffler for leaks. Fasteners 
may be rusted or loose. If the muffler 
feels soft when you press your thimib 
against it, it may need replacement. 
Know your exhaust. Black smoke in- 
dicates too rich a mixture. Bluish 
smoke indicates the engine is burning 
oil. Don't start out on a trip with a 
sick engine. 
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Get a 
Flying Start 
on Your 
Camping 
Vacation 
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New vacation package: Your camper is delivered to you on your arrival a 



Fly-in/Camp-out holidays in the outdoors add to your days at faraway places by eliminal 



By HERBERT SHULDINER 

Early one morning recently, my wife 
and I left our suburban New York 
home for a four-day trip in a camper 
along Florida's Gulf Coast. 

Sound too ambitious to cover that 
much distance in only a few days? 
Not with the flying start we got on our 
vacation. Thanks to a new Fly-in/ 
Camp-out program pioneered by 
Camp America, Inc., and Eastern Air- 
lines, we were having lunch in our 
rented camper on the beach near 
Tampa, Fla., only a few hours after 
leaving home. 

We covered the first 1,100 miles in 
a short flight from New York's Ken- 
nedy Airport to Tampa aboard an 
Eastern Airlines 727 jet. Waiting at 
the Tampa Airport was a van-con- 
version camper we had reserved at the 
time that we bought our flight tickets. 

The van (made by Recreational 
Enterprises Corp., Gainesville, Fla. ) 
is only one of four units you can rent 
in the Fly-in/Camp-out program. The 
others are a Winnebago truck camper 
that sleeps four, an Open Road chas- 
sis mount that sleeps six, and a 22- 
foot Winnebago motor home that 
sleeps eight. Rates run from $99 a 
week for the small van to $297 a week 
for the chassis mount. There's also 
a 10-cent-per-mile charge in addition 
to the basic rental. 

The camper we picked up was 
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equipped with built-in stove, sink, re- 
frigerator, and bedrolls. And it was 
clean and in fine working order. 

Debark— and roll. As soon as we col- 
lected our bags, we pulled out of the 
airport parking lot and were on our 
way. A short ride brought us to the 
beach at Longboat Key, just outside 
of Sarasota. We spent the afternoon 
relaxing on the white gulf beach under 
the Florida sun. Later, we got back 
into the camper and rolled down route 
72 to Myakka River State Park, where 
we camped for the night. 

By the end of our first day away 
from home, we had traveled over 1,200 
miles— yet we had spent only a few 
hours driving. We felt fresh and re- 
laxed as we sat down to supper that 
evening. Estimating conservatively, 
we had saved about three days driving 
time in getting to Florida— at the rate 
that I normally cover on a trip. 

Myakka Park has fine camping fa- 
cilities and abounds with marvelous 
specimens of wildlife. But it has the 
foulest-smelling water I've ever en- 
countered while camping. So make 
sure you bring your own water should 
you ever go there. 

The next day we headed south to 
the Shell Islands, off Fort Meyers, 
and made camp on Sanibel. This 
island is famous for the number and 
variety of sea shells that are washed 
up on its shores by the gulf waters 
[see the PS travel map, p. 76]. If 
you've never collected seashells be- 



fore, you'll undoubtedly start a co 
lection with the fascinating spec 
mens you'll pick up here. We foun 
our stay regrettably short. 

Emplane— and relax. We headt 
back across the connecting causewa 
to the mainland at the last possib 
minute for the return to Tampa Ai 
port. We arrived about an hour b 
fore our scheduled return flight 
New York and packed our bags ; 
the airport parking lot. Then V 
walked into the terminal and turn* 
in the camper keys, just in time i 
catch our flight— again saving a tiij 
some three-day drive back home. 

The way I figure it, flying to FU 
Ida and back gave us a 10-day vac 



Here are the vehicles y 




Adventure Wheels Wagon is the one aut 

used on trip. It rents for $99 per w 
plus 10 cents a mile, without bedding j 
cooking unit (another S10 a week). 



Cci 



iterial 




>ort. A short time later, you're enjoying the experience of camping at a site that might be 1,000 miles from home. 



ng driving stretches and getting you where you want to go with jet-age speed 



tion in four days, and with far less 
fatigue. And there's another bonus: 
If we had rented a camper at the same 
rates at home and driven the distance 
between New York and Tampa, the 
expense would have been greater than 
our round-trip airline tickets! 

What I enjoyed most about the ex- 
perience was not having to confine 
myself to nearby familiar camp- 
grounds just because I had only a 
short amount of time for a camping 
trip. With the help of space-shorten- 
ing air travel, I was able to discover 
camping fun in an area that was new. 

The Fly-in/ Camp-out program was 
started in Tampa and Charlotte, N.C.. 
last year. It has been expanded to 



include Ft. Lauderdale-Miami, Or- 
lando, and Jacksonville, Fla. These 
rental points are within easy driving 
distance of Camp Kennedy, the Ever- 
glades, and the Florida sun coast. If 
you want a camper at the time of a 
moon launch at Cape Kennedy, 
though, early reservations are a must. 

All over the map. This spring, the 
rental points have been expanded to 
include Los Angeles, Lake Tahoe, 
and Sequoia Park in California, Port- 
land, Ore., Seattle, Wash., and Bos- 
ton, Mass. Additional cities will 
have Fly-in/Camp-out units available 
later in the year. Eventually, a total 
of 100 cities will have the plan in op- 
eration. 



If you wish, Camp America will 
provide you with your first overnight 
campsite reservation within a short 
distance of the airport at which you'll 
land. This permits you to arrive late 
at your destination and still find a 
nearby place to park your camper for 
the night. The company also includes 
a campground guide, and maps and 
booklets with suggested tours to help 
you decide where the best camping 
and touring areas are within easy 
driving distance in the area you fly to. 

You can purchase a package Fly- 
in/Camp-out tour at any Eastern Air- 
lines ticket office, or from almost any 
travel agent where you live. We're 
already planning our next trip. BE 



an rent when you make your air travel reservations 




iVinnebago truck camper rents for $175 per Open Road chassis mount is most expensive Winnebago motor home is ideal camper 

vcck plus 10 cents a mile. The big unit camper offered under plan— $297 a week for big families; it sleeps eight. The 22-l'oot- 

leeps a family of four; has built-in stove, and 10 cents a mile. It provides bunks— long unit rents for $250 per week and 10 

efrigerator, sink, and water supply. and luxury— for as many as six campers. cents per mile, completely equipped. 
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Travel to the MOON-ir 



You can visit crater-pocked 
moonscapes from another 
world right here in the U.S. 

By R.M. WALSH 



The two astronauts stood staring 
over the rim of the crater. The 
sight was impressive. Thousands of 
years ago a meteorite had struck here 
at cosmic speed, releasing energy 
equivalent to a nuclear explosion. You 
can visit that same crater; not years 
from now on a rocket flight to the 
moon, but this summer in your car. 
Those astronauts weren't standing on 
the moon, but at the edge of Meteor 
Crater in Arizona, one of many 
"moonscapes" in the U.S. 

The same forces that apparently 
shaped most of the surface of the 
moon— volcanism and meteorite im- 
pact—have also been at work here on 
earth. Why not consider visiting one 
of our "lunar" areas on a trip? 

Meteor Crater is the world'.s best 
known and most thoroughly studied 
meteoric impact feature. It's in the 
Petrified Forest-Painted Desert sec- 
tion. Nearly a mile in diameter, the 
crater is 570 feet deep. 

Astronauts have used Meteor Cra- 
ter as a training laboratory to help 
them identify similar features on the 
moon. Apollo 15 is scheduled to land 
on the Moon's Censorinus, which ap- 
pears to be a recent— in geological 
terms— impact crater like Meteor 
Crater. 

Many campgrounds are available 
in the Kaibab and Coconino National 
Forests near Flagstaff, or you may 



want to stop at Meteor Crater on your 
way to or from the Grand Canyon. 

Volcanism shaped the stark black 
landscape in southern Idaho, where 
Craters of the Moon National Monu- 
ment is located. 

My own camping trip to Craters of 
the Moon last August coincided with 
a visit by the crew of Apollo 14. In 
November, this crew will be going to 
the moon. Apollo 14 is scheduled to 
land at Littrow Crater, in a volcanic 
area which closely resembles Craters 
of the Moon. 

Barren landscape. Around Craters 
of the Moon, you can climb into steep- 
sided slag eones, hike up black cinder 
cones, and walk along cracked and 
buckled lava flows. In places, lava 
flows have washed away sections of 
cinder-cone walls, leaving large, iso- 
lated blocks scattered about. 

When molten lava flowed here, the 
exterior surface often cooled, leaving 
lubes or tunnels through the lavti 
beds. The walls of these lava tubes, 
and the walls of the slag cones, were 
formed by escaping gases as the lava 
rapidly cooled. Just like the foam in 
the walls of a refrigerator, this frothy 
rock is an excellent insulator. Ice and 
snow can be found trapped year- 
round in the tunnels and slag cones. 
If .similar features exist on the moon, 
some scientists feel that they may 
have permanently trapped traces of 
moisture which could be of great val- 
ue to astronauts in longer-term lunar 
exploration. 

The campground at Craters of the 
Moon is built on a base of black cin- 
ders. But it's not like camping on the 
moon; trees and shrubbery give the 
campsites privacy and shade, and the 
usual National Park Service ameni- 
ties are provided. 



In the same volcanic area of the 
country is Lava Beds National Monu- 
ment. This is another barren, jum- 
bled landscape, with ice-lined caves, 
formed by lava flows centuries ago. 
There is a campground in the park. 

Several hundred miles away is Cra- 
ter Lake National Park, Ore. While 
the crater here may be moon-like geo- 
logically, water and vegetation have 
made this one of the most beautiful 
lakes I've seen. 

At one time a large volcano, Mt. 
Mazama, stood here. As eruptions 
depleted the reservoir of molten rock 
beneath the mountain, the mountain 
collapsed in fhe center, forming a vast 
crater, or what geologists call a cal- 
dera. The caldera is five to six miles 
wide, and nearly 4,000 feet deep. It is 
filled with water to a depth of about 
2,000 feet, making it one of the 
world's deepest lakes. A small cone, 
Wizard Island, juts up through the 
water, a remnant of an eruption which 
occurred after the collapse of the 
peak. We camped at a campground 
within the park at Crater Lake. 

Fire-formed mountains. Years of 
careful study by astronomers have led 
them to believe that the scattered 
lone mountain peaks found on the 
moon are probably large individual 
volcanoes of the Vesuvius type. This 
type of volcano is common in the Cas- 
cades. Especially accessible and con- 
venient for campers to visit are Mt. 
Rainier National Park, in Washing- 
ton, Mt. Shasta, in the Klamath Na- 
tional Forest in California, and Mt. 
Lassen, in Lassen Volcanic National 
Park in California. 

Mt. Lassen is particularly interest- 
ing, and I found its campground ap- 
pealingly uncrowded. This "extinct" 
volcano surprised everyone by erupt- 




Aerial view ot Craters of the Moon park 
shows volcanic cones. Craters, lava flows. 
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Lunar-like terrain at Craters ot the Moon 
monument is typified by this pressure ridge. 



Camping sites in the Arizona park are set 
on black cinders, but shrubbery abounds 



lieric 



Your Car 



ing early in this century. Gray dust 
and ash on the slopes of the moun- 
tain, and the remains of burnt trees, 
are the legacy of a series of explo- 
sions from 1914 to 1917. But trees 
and other plants are already making 
progress in reclaiming the recently 
scorched earth. 

There are two notable cinder cones 
in the southwest. One is at Sunset 
Crater National Monument, along 
U.S. 89 between the Grand Canyon 
and Meteor. 

Giant cinder cone. One of the larg- 
est and most spectacular of the recent 
cinder cones in the U.S. is at Capulin 
Mountain National Monument in 
northeastern New Mexico, off U.S. 64 
and 87. From the rim of Capulin 
Moimtain, which can be approached 
by auto, you can look down into a 
crater whose floor lies 415 feet below 
the crest of the rim. Capulin Moun- 
tain's campground is also available. 

To see some of the most impres- 
sive craters on earth, try Hawaii. Ha- 
leakala National Park, on Maui, is 
one vast crater. At one time it was 
probably circular, but heavy tropical 
rains have eroded it to an irregular 
shape, about 7V2 miles long and 2V^ 
miles wide. It is one of the largest 
craters on earth. Some 16 cinder 
cones, with their own smaller craters, 
spread across the bottom. 

On the island of Hawaii are three 
vast calderas and a chain of smaller 
craters in Hawaii Volcanoes National 
Park. Some of these are in states of 
mild activity so you can safely watch 
the type of volcanic action that may 
have formed many of the moon's fea- 
tures long ago. HE 

Zambriske Point, in Death Valley, seems 
as remote as any point on the moon. Ter- 
rain appears lifeless in this aerial view. 





Cinder-cone crater at Lassen Volcanic Park 
is lunar feature you can examine close up. 
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Soon short-takeoff-and-landing airliners will target you direct to 
STOL ports in the very hearts of the big cities 

Your STOL-Bus Is Coming! 



Any or all of four designs could be first-generation STOL-buses 
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By BEN KOCIVAR 



lalk about the revolution in air trav- 
el and you usually think bigger and 
faster. The thrust of the jet age so 
far has been in the direction of jumbos 
carrying 500 people, and supersonic 
transports going two or three times 
the speed of sound. 

But hold on. There's another rev- 
olution in the works. We've been 
watching the fast movers so closely, 
we haven't seen the low and slow ones 
coming up on us. 

The big jump in airborne traffic is 
developing on trips of under 300 miles, 
many of them between major cities— 
as in the crowded Northeast Corridor. 
Commuter airlines grew from about 
15 in 1964 to almost 200 last year. 

It's no secret that these small 
planes, added to the rapidly growing 
number of big airliners, are jamming 
many of our airports. One answer to 
airport congestion is a downtown-to- 
downtown air service. This would 
consist of STOL-Short-TakeOfT-and- 
Landing— planes and 500-to 2,000-foot 
runways to serve them. 

Portal to portal. Downtown STOL 
service would do more than relieve 
the strain on the big metropolitan air- 
ports. It would give you better service 
—taking you right where you want to 
go instead of setting you down a long 
taxi ride from the core of the city. 

For a while, the hope was hdicop- 
ters. But they haven't proved eco- 
nomical on trips of more than 50 
miles. Larger choppers with greater 
passenger payloads may yet fill the 
bill, but for the present it looks as if 
STOL strips are the answer. 

Five years ago, Oscar Bakke, plan- 
ning chief for the FAA, proposed a 
downtown STOL strip for New York. 
It would have replaced some decaying 
docks on Manhattan's Hudson River 




Small STOLs 
are ready now 



Twin Otter de Havilland turboprop carries 18-20 passengers; 
hundreds are now in use. This version has skis fitted to wheels. 

Britten Norman Islander carries nine, has conventional piston 
engines and fixed gear. Design is light and unusually rugged. 




waterfront. Time passed and the spot 
was chosen instead as the site of a 
planned giant housing project. But if 
the New York plan has bogged down, 
other cities are moving forward. 

STOL aboard? A metroport in down- 
town Houston is expected to be in 
operation by the end of the year. Chi- 
cago, Milwaukee, and Cleveland al- 
ready have downtown airports that 
could connect to STOL ports in the 



immediate area. Los Angeles has ap- 
proved plans for a downtown STOL 
port, and the idea is under study in 
St. Louis and many other cities. 

The Civil Aeronautics Board re- 
cently concluded hearings on the 
Northeast Corridor at which airlines, 
manufacturers, and communities pre- 
sented their arguments for and against 
the need and feasibility of metrofliight 
service. The board examiner decided 
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Projected STOL port on HucNon Ri\er in 
New York Cily uoulci havr .i J.OOO-lool 

that the service was technically fea- 
sible, and that by the end of 1973 half 
the 14 million air passengers between 
seven northeastern cities could fly by 
STOL or helicopter. 

Airline thinking. Eastern Airlines 
(developer of the popular no-reserva- 
tion shuttle runs i and American Air- 
lines have tested a modified French 
Breguet STOL plane in the congested 
East Coast and Midwest airspace. 
The demonstration showed that the 
metroflight system would improve air 
traffic somewhat, even when merely 
using STOL strips at existing airf)orts. 

Still, the most promising plan is to 
separate STOL traffic from conven- 
tional planes by establishing down- 
town STOL ports. Eastern looked at 
the economics and decided it would 
rather wait until 100- to 150-passenger 
STOL craft are built. But Pan Am. 
another interested carrier, believes the 
.service should start with planes avail- 
able as soon as possible. 

The FAA. remembering what hap- 
jiened to their STOL plans in New 
York, urges an immediate start, lest 
land desirable for STOL strips be 
committed for other purposes. Bakke 
also believes the pioneering could be 
done more economically with present 
small STOLS. 

Even a small start, thinks Bakke. 
would help the already crowded air- 
ports and highways. To begin with, 
existing planes like the de Havilland 
Twin Otter and the nine-passenger 
Britten Norman could be used. 

To further encourage development 
of metroflight service, the FAA has 
suggested to the CAB that an exemp- 
tion be granted air taxi and commuter 
operators, presently restricted to craft 
weighing under 12,500 pounds, load- 
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strip atop combined ottice building jnd 
parking facility dose to local transit. 

ed. The FAA asked that taxis be per- 
mitted to u.se planes big enough for 
50 or 60 people, and still capable of 
flying from 200-foot runways. 

The purpo.se is plain— it would en- 
courage the design and manufacture 
of bigger STOL planes. 

Pan Am takes a hand. Pan Ameri- 
can has surveyed many possible 
STOL designs and offered a selec- 
tion of four possible first-generation 
planes. All are within the present 
state of the art. and thus could be 
available in three to five years. 

Two are conventional four-engine 
turboprop STOL craft. The General 
Aircraft GAC-100 is a low-wing 36- 
passenger plane. The de Havilland 
DHC-7 is a high-wing 48-passenger 
plane. 

The other two proposed planes the 



McDonnell Douglas MD-210M and 
Sikorsky S-65— are aimed primarily at 
the Northeast Corridor. The MD- 
210M is a bigger version of the French 
Breguet. It carries 132 passengers 
and is unusual in that all four engines 
and props are interconnected. 

The S-65 is a compound helicopter 
designed for 86 passengers. It uses 
rotors for vertical lift and has a short 
wing that helps carry weight when it 
is flying. It also has two turboprops 
on the wings, pulling forward. Thus 
weight is shifted from rotor to wings, 
and this hybrid can fly faster than 
regular choppers. 

But these craft are in the future. 
The exciting thing is that STOL 
planes are available now. and ready 
to provide the advantages of cheap 
air transportation that gets you where 
you want to go, not to some inaccessi- 
ble airport. 

We may well see giant strides in 
this kind of service this year. It's go- 
ing to make a big difference in the 
way people move around. In the big- 
city environment, people will hop in 
and out of town on 100-mile jumps 
the way they now drive 10 miles in a 
car. What will it cost? Probably less 
than flying in conventional planes; in 
some cases, less than driving and 
parking costs. 

For a businessman, the advantages 
are obvious. But it could even im- 
prove our health through fast move- 
ment of specialists wherever they 
are needed. More interesting is how 
it will affect shoppers, theatergoers, 
and the whole cultural scene. In the 
long run. it may even change the lo- 
cation possibilities for new cities. 
They will no longer be restricted to 
sites along a highway system, rail 
junction, or major river. With true 
STOL service, cities could be estab- 
lished wherever there is air! BL 




"Captain Odom reporting: Advise passengers on llighl 374 of a slight delay 
in takeott. I'm stuck in a holding pattern on the turnpike." 
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The petroleum industry answers 
Ralph Nader on octane ratings: 

"There's More to 
Gasoline Quality Than 
Octane Ratings" 




By FRANK NEVILLE 
IKARD 

President, American 
Petroleum Institute 



In last month's Popular Science, Ralph Nader, out- 
spoken advocate of consumer rights, argued that the 
Federal Trade Commission should require gas stations 
to post octane ratings on the pump ["Why They Should 
Tell You the Octane Rating of the Gasoline You Buy," 
April] . Buying higher-octane fuel than your car requires, 
says Nader, wastes money and creates unnecessary lead 



pollution. Brand name, claims Nader, is meaningless: 
Major gas companies exchange gas with each other, and 
sell the same gas to the independent cut-rate stations. If 
the octane rating of each grade of gasoline were posted, 
you'd pay only for the octanes your car needs. In this 
issue, the American Petroleum Institute— the industry's 
leading organization— answers Ralph Nader. 



The research octane rating of a gaso- 
line measures, under laboratory 
conditions, the relative ability of the 
fuel to resist detonation— commonly 
called engine knock. It does nothing 
mo"e. It does not provide the motorist 
with information about the overall 
performance qualities of the gasoline 
he purchases. Nor does it even indi- 
cate a gasoline's actual antiknock ca- 
pability under the multitude of op- 
erating conditions experienced by 
drivers of the 100 million cars and 
trucks in the U.S. today. 

Nevertheless, the Federal Trade 
Commission has recently proposed 
that research octane ratings of gaso- 
lines be posted on se-vice-station 
pumps, liie implicit, if not stated, 
intent of the proposed PTC rule is 
that the consumer will then be able to 
select the gasoline his car engine 
needs to perform satisfactorily, no 
matter where and how the car is oper- 
ated. 

In commenting on the proposed rule 
at hearings held last October, Phillip 
S. Myers, a professor of mechanical 
engineering at the University of Wis- 
consin, said that "at the best it will 
provide no useful information to the 
consumer and will increase, some- 
what, the cost of his gasoline. At the 
worst it will mislead the consumer 
and increase his gasoline cost mark- 
edly." 

MISLEADING AND COSTLY 

The engineering professor went on 
to say— as did others from both state 
agencies and industry who com- 
mented on the FTC proposal— that the 
consumer, with a government-required 
number prominently posted on the 



gasoline pump, would tend to assume 
two things: first, that the octane rat- 
ing was the all-important quality 
characteristic of gasoline; and sec- 
ondly, that the higher the number the 
higher the quality. Since higher re- 
search octane gasolines generally cost 
more, the posted number would en- 
courage consumers to buy higher-cost 
gasoline than they need for their cars. 

ESSENTIAL CHARACTERISTICS OF 
GASOLINE QUALITY 

The octane rating is but one of 
many characteristics essential in judg- 
ing the quality and performance of a 
motor fuel. Briefly, other important 
characteristics include quick engine- 
starting in cold weather; fast warm-up 
and smooth acceleration through con- 
trol of fuel vaporization as the engine 
temperatvire rises; vapor-lock protec- 
tion to prevent the fuel from boiling 
over in the fuel pump and fuel line; 
good mileage; minimization of sludge 
deposit to prevent valves from stick- 
ing; and low sulfur content to mini- 
mize corrosion and atmospheric pol- 
lution. 

Every one of these characteristics 
is essential to a high-performance 
fuel. No one of them depends on the 
gasoline's research octane rating. 
They are important to the consumer 
in affecting the value of his gasoline 
dollar and the extent of his engine- 
repair needs. They also influence the 
safety and enjoyment he gets from 
his car's performance. 

THE EXTERNAL FACTORS 

The presence of these gasoline es- 
sentials is not the only reason for 
questioning, from the viewpoint of the 



consumer, the value and use of re- 
search octane ratings as the criterion 
for judging the quality of a gasoline. 
Important external factors can also 
affect a fuel's performance in an en- 
gine. These factors include the speed 
at which a car is operated (a fuel may 
knock at a low speed but not at high 
speed) ; the temperature of the car 
engine (a fuel may knock when the 
engine is hot, but not when it is cool ) ; 
and the condition of the engine itself. 

Altitude and climate can also affect 
the octane requirement of an engine. 
Under an octane-posting system, a 
consumer would find that the same 
brand of premium gasoline, for ex- 
ample, with a posting of 100 octane 
in New York City might have a post- 
ing of 97 octane in Denver— and yet 
provide equivalent antiknock per- 
formance in both areas. With posting, 
the motorist would not know that the 
gasolines, even with different research 
octane ratings, were made to perform 
properly and equally satisfactorily 
under the different temperature and 
altitude conditions found in various 
areas of the coimtry. 

ENGINE DIFFERENCES 

The essential gasoline character- 
istics, imrelated to antiknock per- 
formance, and the external factors 
that affect engine performance are not 
the only reasons why posting of re- 
search octane numbers would not 
benefit the consumer. One of the most 
compelling arguments against the 
posting of such numbers is that each 
car engine is different. Engines can- 
not be built exactly alike. "Tests have 
demonstrated that the octane require- 
\Continued on page 126'] 
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The Outrage, new 21-foot Boston Whaler, slides over choppy seas with Jim Roe at the helm. It's powered by a new 85-hp Bearcat. 



Testing the New Shipmates: 

85-hp, 4-cycle outboard on the Whaler's big brother 



By JIM ROE / PS Boating Editor 



N ow the 55-hp Bearcat is not alone 
as the world's only four-cycle out- 
board—it has a new big-brother Bear- 
cat, with 85 horses. 

And the go-anywhere Boston Whal- 
ers have a bigger relative, too: 
the soon- to-be-available 21 '4" Boston 
Whaler Outrage. 

Both the Bearcat outboard and the 
Boston Whaler are manufactured by 
The Fisher-Pierce Company, at Rock- 
land, Mass. Although built by the 
same firm, they're not made just for 
each other. The Bearcat has been de- 
signed for any boatman who wants the 
ease, the sound, and the fuel-economy 
of a four-cycle power plant. And 
Boston Whalers have taken kindly to 
outboard engines of all colors and 
configurations. 

Dick Fisher, host for my test ride, 
explained that motor and boat were 
both so new that they weren't pro- 
duction models. The motor was one of 
the few in existence, and had spent the 
entire previous week as the guinea pig 
at a company school for mechanics. 
And the boat was the prototype from 
which a mold was made to manufac- 
ture more. 
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The Outrage. First glance at the 
boat showed that here was something 
new: She's big and beautiful, with a 
sexy curve in the sheer. 

Though it's a genuine member of 
the family, this one bears little re- 
semblance to the familiar Boston 
Whaler, either below the waterline or 
above. The center keel is quite pro- 
nounced, and the two side stabilizing 
sponsons ride high, resembling wings. 



Between center and side keels are 
three longitudinal strakes similar to 
those found in a contemporary deep- 
V hull. 

Construction techniques on the en- 
tire hull, up to deck level, will be 
identical with that of other Boston 
Whalers. Above deck level, construc- 
tion will be of a monocoque type. The 
transom is specially braced to the hull 
itself. As a matter of fact, Dick told 




Midship control console gives the open- 
cockpit boat Its only family resemblance 
to earlv Whalers. Dav-cruiser models will 



probably come along later. The new look 
includes a sharply curving sheer and step^ 
in the transom to help swimmers board, 



Cl 



jterial 



le, hull and transom could nm very 
icely in almost any weather without 
ny upper enclosure at all. 

Besides the highly distinctive sweep 
f the sheer, the Outrage reveals two 
ther new features: A pair of steps 
re molded in, one at either side of 
le transom, to help swimmers come 
board. And a series of indentations 
long each side of the hull add 
trength and a pleasing look. 

The Bearcat. That new 85-horse 
(earcat engine purring away on the 
•ansom in my test ride weighs only 
0 pounds more than the original 55- 
p Bearcat— yet delivers exactly 30 
p more. 

It's a four-cylinder l,458cc Coven- 
"y Climax, made famous in the Lotus 
ar. It's aluminum, with overhead 
ams. It has been specially beefed up 
tr sustained marine operation under 
ill load. They've hardened the 
rankshaft, switched to steel timing 
ears and Stellite exhaust valves, add- 
d valve rotators, strengthened and 
mgthened main-bearing cap screws. 

With a 9:1 compression ratio and 
win side-draft carburetors, the Bear- 
at produces an honest 85 hp at 5,500 
pm. And its total gross weight is a 
lodest 279 pounds. 

My test ride. The 85 four-cycle 
orses gave a highly satisfactory ride, 
tain, fog, and a cold breeze filled the 
ir as we hit six-to-nine-foot seas in 
IP North River Inlet, which was be- 
ig whipped by an approaching storm 
nd a strong flood tide. 

Hitting the seas at all angles, and 
t all speeds including full throttle, 
he Outrage and the Bearcat 85 
hovved no concern. Most surprising 
f all, the hull shape of the Outrage 
ilowed into the steepest and chop- 
iest of the tide rips, time after time, 
nd let us turn back toward shore 
/ithout once taking a faceful of salt 
pray. An impressive performance. 
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The PA System You Sling 
Over Your Shoulder 




Battery pack consists of six D cells, 
.incl should power the unit for about 
three months of normal use. Panel at 
rear of the case comes up easily. 



ew engine is examined by Dick Fisher and 
m Roe. It has battery ignition, an alter- 
itor with solid-state regulator. 



VP280 portable PA system is self- 
contained and weatherproof, 
comes ready for use— insert bat- 
teries, plug in mike, flip on 
mike switch. Volume control 
knob is on outside of case for 
easy accessibility. Weight of 
unit: four pounds. 



I eachers, camp counselors, tour 
guides— anyone who has need to be 
heard loud and clear but whose 
movements prevent his being tied 
down to a fixed PA system— will wel- 
come the VP280 portable PA sys- 
tem. The maker claims there's no 
comparable unit anywhere. I believe 
him, having looked hard and wide 
for such a system. 

At four pounds, it's not much 
heavier than a modern reflex camera, 
and it slings comfortably over your 
shoulder. The slim, light dynamic 
microphone slips into the case— or 
for frequent use can be tucked in 
your breast pocket. 

The mike is highly directional; 
you have to speak straight into it. 
But that means also that it doesn't 
pick up extraneous noises— street 
sounds and overhead planes. That's 
a big plus to me, an architectural 
buff who occasionally leads small 
groups through noisy city areas. 



There are two speakers— one at 
each end of the carrying case. A 
switch in the case lets you choose 
between dual- or single-speaker set- 
tings. The dual setting is the normal 
one. But the single is louder— with 
all power going into one speaker. A 
mike switch supplies on-oflF control. 

The voice that emerges from the 
speakers is clear and distinct, the 
volume controllable by a knob out- 
side the case. But amplification is 
limited. This is not a unit for calling 
over great stretches of water or for 
reaching the bleachers at your ball 
park. 

Power for the all-solid-state unit 
comes from six D cells. In normal 
use, says the maker, a set should last 
three months. Changing batteries 
is simple and fast. 

Price: $69.95 (less batteries). It's 
made by The VP Company, 330 
South Fair Oaks, Pasadena, Calif. 
91101-E uerett Ortner. 
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Rock-a-by ramp A 

Drive your car onto this see- 
saw—the front end is raised 
for easy access. Want to 
work under the rear? Drive 
the car past the point of bal- 
ance. The front goes down; 

rear comes up. The idea 
was conceived by an English 
landscaper, who claims see- 
saws are cheaper and easier to 
use than conventional ramps. 





Car-carrying cat A 

The world's largest catamaran 
ferry is now in service be- 
tween Kobe and Takamatsu on 
Japan's Inland Sea. The 274- 
foot cat has space for 42 heavy 
trucks, 10 light trucks, 50 
cars, and 580 passengers. 
Cruising speed is 19 knots. 



Jumping key A 

For absent-minded drivers, 
here's a key case with a brain. 
Push a button when you insert 
it. When you turn off your car 
ignition, the key automatically 
jumps back into the case— you, 
can't accidentally leave it In 
the lock. Made in England by 
Rollite Products, Clarence Dr., 
Filey, Yorkshire. 



A Car-borne cart 

This shopping cart goes every- 
where with you: Load it at the 
supermarket; use it to wheel 
the groceries into the kitchen. 
Storage is easy: It fits on 
rails underthe Bertone 128 
coupe. Wheels retract; handles 
fold flat. (The Bertone 
is based on the Flat 128.) 



Airborne watchdog >■ 

A radome mushrooms out of 
the back of Boeing's design for 
an Airborne Warning and 
Control System (AWACS). 
Radar would detect low-flying 
enemy aircraft. The phone 
would serve as a command 
post for air-defense and 
tactical forces. Boeing is 
competing for an Air Force 
AWACS contract. 
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Roomful of furniture 
from a four-foot cube > 

Bob Olsen took a four-foot 
cube of styrofoam and cut it 
into seven pieces of furniture 
with 28 different seating sur- 
faces. A student at the 
Parsons School of Design in 
New York, Olsen created the 
furniture cube for the Armco 
Student Design Program. 
"I could furnish a small apart- 
ment with just the single cube, 
or an entire outdoor recreation- 
al area with a series of cubes," 
he says. "As soon as you tire 
of one configuration, all the 
pieces can be shifted into new 
positions." Three cuts through 
the cube result in pieces to 
form beds, chairs, stools, 
hassocks, lounges, and pillows. 
The "hard" prototype in styro- 
foam will be replaced by a 
soft polyurethane-foam one. 






r 



^ Radar picture 

'ilots of Lockheed's new 
"riStar jet liner will get a clear 
'view" of the runway in any 
/eatherwith an I.L.M.— 
ndependent Landing Monitor- 
m board. The radar device 
reates an image of airport 
eatures on the screen. The 
riStar will begin service 
ate in 1971. 



Concept car > 

By the mid-'70s cars may have: 
instruments that spell things 
out on a screen in red letters, 
pushbutton combination door 
and ignition locks, a gauge 
that flashes the condition of 
the road surface. Anyway, 
those are some ideas 
Chrysler is testing in this 
Cordoba de Oro. 





< Concertina connection 

A concertina connection, sim- 
larto those between railroad 
cars, turns this German doctor- 
inventor's station wagon and 
trailer into a single unit. The 
pleated connection allows 
passage from wagon to trailer. 



Sailplane power A 

A jet engine for $248? Yup, 
that's the price of the new 
Thermo-Jet, a 14-pound engine 
that burns LPG and delivers 30 
pounds' thrust. It's designed 
to get sailplanes into the 
air. Two will do the job 
on most single-seat models. 
Thermo-Jet, Kerrville, Tex. 
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New 180-hp Super-Citroen has front-wheel drive k 

No warmed-over DS is Citroen's new S. M., but a completely new 
GT coupe. Naturally, it uses many of the same developments, 
with refinements. It rides on self-leveling air-and-oil 
springs, for instance. But the steering is something new- 
variable ratio, with power assist. But the ratio varies 
not only with the steering-wheel input but also with 
the vehicle speed! Engine is a four-overhead-camshaft V6 
built by Maserati in Italy. It drives the front wheels through 
a five-speed manual transmission. Brakes are power disks all 
around. Top speed is about 120 mph. Price? About $6,000. 



< Side controls 

Is the pilot's control stick 
on the way out? It may be 
if a new system called the 
dual sidearm controller 
passes its Air Force tests 
in a B-26. The new system 
gives the pilot a better 
view of the instrument panel, 
better control of the ship, 
and is expected to be 
less tiring to use. 

Family amphibian 

It used to be an air-cushion 
trailer— now it's been con- 
verted to an air-cushion 
amphibian for the family. 
The steering wheel is right 
where you'd expect it- 
mounted on the dinette table. 
Controls are nearby, 
at the side of a built-in 
wardrobe. The 14-footer is 
being tested in England. 

< Weather or not 

Neither rain, sleet, nor snow 
will keep United Air Lines 
mechanics from diligently 
maintaining the engines of 
their Boeing 727s. They'll 
just inflate this dual-wall 
fabric shelter and raise It into 
position under the engine. 
Inside, they can work in 
comfort during winter months, 
when hangar space is scarce. 

Cordless corrector > 

If you make a lot of mistakes, 
this cordless electric eraser 
might be for you. There- 
chargeable batteries have a 
built-in provision for quick- 
charging under heavy erasing 
conditions. Designed 
for draftsmen, it uses 
standard ssven-inch round 
erasers. Pierce Corp., Mound 
View Rd., River Falls, Wise. 




Sewer-line laser a 

Lasers a laboratory curiosity? 
No more. Now they're 
being used to align and to 
grade sewers. A new He-Ne 
laser designed for the job 
emits a harmless thin ray of 
red light. This is lined up 
on targets inside the pipes, 
eliminating strings, transi 
sightings, etc. University] 
Labs, Befkeley, Calif. 94710.' 
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A Drain with a brain 

The flapper valve on this 
drain plug lets bilge water out 
when your boat's under way, 
closes automatically when 
boat stops. You insert the 
plug into any standard one- 
inch drain hole. Inside and 
outside caps double-seal the 
valve during prolonged wet 
storage. Tempo Products, 
6200 Cochran Rd., Cleveland. 




* Plastic navigator 

Now from Britain comes a 
plastic sextant, the Pilot. It 
offers features of standard 
sextants at a $65 price. 
Here's what you get: full 
seven-inch radius, micro- 
meter drum mounted on 
index arm, adjustable two- 
power telescope. Coast Navi- 
gation School, 418 E. Canon 
Perdido, Santa Barbara, Calif. 





White-water canoe A 

Adventurers— now you can 
ride the rapids first class 
with a buddy for company. 
Old Town's two-man 
Berrigan canoe is a sand- 
N\ch of end-grain balsa and 
plastic, so strong it doesn't 
need ribs. The 16-foot, 
63-pound canoe has bow 
and stern cockpits, plus a 
center cargo hatch. 

Sternwheel cat v 

It's a waterborne version of 
the old porch swing. There's 
room for just two on the 
padded vinyl seat shaded by 
a surrey top. A four-horse 
engine turns the stern- 
wheel; forward and reverse 
gears provide maneuverability. 
The fiberglass "Puppy Love" 
is made by Lovecraft Boats, 
Holland, Mich. 49423. 

Marine burglar alarm > 

This marine burglar alarm 
takes a hard line on thieves. 
The line, a 25-foot nylon rope, 
connects directly to the alarm 
control center. With your boat 
secured by the line, attempts 
to unfasten it— by cutting it or 
opening the eye hook— triggers 
the alarm. International 
Patents and Development 
Corp., Kings Point, N.Y. 

Two-man dory ^ 

Always a popular boat in 
rough coastal waters, the dory 
promises to become even 
more popular in this 20-foot 
fiberglass form. A six-foot 
beam gives it good stability; 
narrow ends help it ride the 
surf. Comes with or without 
motor well. W. D. Schock Co., 
3502 S. Greenville St., 
Santa Ana, Calif. 92704. 

Ever- level stove 

No matter what the weather, 
the Sea Swing marine stove 
stays level. It's a gimbals- 
mounted adaptation of a 
Ronson butane burner, 
ideal for cooking in sailboats, 
even at steep heel angles. 
You recharge the fuel supply 
with butane injectors. Paragon 
Productions, 191 Brady La., 
Bloomfield, Mich. 48013. 
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i Wearable stereo 

Convenience, comfort, quality 
sound— that's what GE's new 
stereo headphones give you. 
For convenience: color-coded 
channel identification. For 
comfort: inflatable headband. 
For quality sound: a frequency 
range from 20-17,000 Hz. 
The eight-ohm phones are 
suitable for all phones with 
headphone jacks. $20. 



Camera + recorder + monitor = instant replay A 

Combine a GBC TV camera, a Sony receiver/monitor, and a 
video tape recorder. What have you got? The lowest-priced 
video record/playback system ever offered. At $595, the combo 
is about half the price of other record/playback systems. 
GBC's VR-50 package can tape broadcasts off the air, or pick 
up from the automatic-exposure-controlled camera. Add a 
microphone, and you get fully synchronized sound, monitored 
during recording, lor perfect results. GBC Closed Circuit TV 
Corp., 74 Fifth Ave., New York, N.Y. 10011. 
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^ Concert-hall sound for your home 

How do you cram big music-hall sound into a living room? 
One way is with these four-channel units: the Wollensak 
Quad/Stereo deck and the Scott 499 Quadrant amplifier, above. 
Together they play four-channel tapes through four speakers. 
Two in front of you provide stereo music from the "stage." Two 
more behind you give the spacious sounds of reverberations 
from the back of the hall. The model 6154 quadrasonic 
deck is $500. Another $600 gets you the amplifier. Let's 
see, that just leaves the matter of the four speakers . . . 



<■ Big inch 

Electronic components over- 
heating? Micro-Kool, a tiny 
blower less than an inch in 
diameter, will move almost 
six cu. ft. of air a minute 
to cool power transformers, 
resistors, any point source 
of heat. A 6-VDC motor 
turns the fan. HICO, E. Fuller 
at Middlefield Rd., Redwood 
City, Calif. 94063. 





Two-way traveler i 

Light sleeper? Set the 
Realistic clock radio to wake 
you with soft music. Heavy 
sleeper? Set the buzzer, too— 
if the music doesn't wake you 
in nine minutes, a buzzer 
sounds. The package folds 
shut for traveling, with 
space for jewelry, etc. Four 
AA cells provide power. $19.95 
from Radio Shack stores. 



FOR YOUR CAR 



Thaw blades 

Here's a system to take car 
of next winter's ice and sno\ 
—wiper blades that are heated 
Blades are made of a silicone 
based elastomer that heat 
to 380 degrees F in fiv 
seconds. Price: $29.95 1 
$39.95 per set. Comstoc 
Tool & Electric Co., 875 Con- 
stock, Los Angeles 90024 




Rear defogger 

No factory-installed rea 
window defogger? Here's on 
that goes on the rear dec 
without obstructing vision, 
comes with 25 feet of wirt 
mounting clamps, an 
instructions. Fits all 12 vo 
systems. Installation's simpli 
$9.95 from Regal Enterprise 
1750 W. Jarvi 
Chicago, III. 6062( 




Wheel wedge 

This plastic wheel weds 
or chock is designed! 
grip both the tire trea 
and the ground it's standir 
on. It fits all tire sizes, 
suitable for cars, pickup 
campers, and boat trailer 
$2.75 each from Batik 
Box 231, Radio City Ste 
New York, N.Y. 1001 
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Built-in power 

ectric power for accessories 
tools is what the Statron 
ves you, whether your car 
running or standing still, 
fits under the hood, is belt- 
iven, generates up to 3.5 
M at 60 cycles, 115/220 
)lts. Automatic Radio, 
eirose, Mass. 02176. 



A Battery connector 

There's no battery-post 
distortion, no gaps to collect 
moisture, with this connector. 
The stainless-steel bar hooks 
grip with equal pressure 
around any size post. 
$1.35from Thomas Engineered 
Products, Box 1144, 
Williamsport, Pa. 17701. 





Protection from music-loving burglars 

16 tape player in your car will be a lot safer with 
Dien's new 200 security lock. Even if burglars should 
!t inside your car, they'll have a hard time and 
;ed professional equipment to detach your stereo set 
Dm its mounting once it's protected by this seven-pin 
mbler lock. The device is both free-spinning and 
rench-resistant. The owner has one of 25,000 key 
imbinations, which adds a high degree of pick-resistance. 
10.95 from Bolen Industries, 789 Main Street, 
ackensack, N.J. 07601. 



IN TOOLS 




V for victory over drawing problems A 

The Proportional V:Scale is a boon to draftsmen and home 
craftsmen. It quickly enlarges or reduces drawings, plans, 
and models, providing one-step scaling without intermediate 
measuring. Use it as an inside or outside caliper 
when reseating models or sculpture. Or reproportion graphs 
and charts. Use it against a straightedge for dividing 
spaces into percentages or fractions— horizontally or 
vertically. Find the centers of lines, spaces, and circles. 
Construct ellipses by the foci method. Use it as a 
protractor or to find trig functions of unknown angles. 
$2.25 from GraphiCraft, Box 509, Westport, Conn. 06880. 





A Speed control 

All your power hand tools 
have variable-speed motors 
when you plug them into the 
new Dremel motor-speed con- 
trol. Just dial from 0 to 
full speed— slow for driving 
screws with hand drills, or 
saber-sawing hard metals; fast 
for drilling woods. (Makes a 
good light dimmer, and con- 
trols soldering irons, too.) 



A Dial-a-depth 
workshop jointer 

Rockwell Delta's new six-inch 
jointer has a quick-action 
depth-of cut control with a 
calibrated scale for simpli- 
fied adjustment of the large 
6V8-by-35i/2-inch table. 
Other features include a cen 
ter-mounted fence that tilts 
45 degrees left and right, 
with a positive stop at 
90 degrees. The sealed 
ball-bearing cutterhead is 
completely guarded at all 
times for increased safety. 
With recommended motor, it 
delivers 12,600 cuts per 
minute. Price: $169.50 
with three high-speed steel 
knives, cutterhead pulley, and 
safety guard. Motor, V belt, 
stand, and dust chute are 
available at extra cost. 
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IN HOME 
IMPROVEMENT 



Is this flooring a fraud?>- 

Though it looks and feels like 
carpet, it's actually a seamless 
cushioned vinyl that Armstrong 
calls Easy Street. It's for 
those who want kitchen carpet 
without the spill problem of a 
fiber type. The foam-backed 
material has a nonporous sur- 
face, wipes clean. Comes in 
12-foot rolls for one-piece 
installation; three patterns. 




A Two-coat color 

Tired of the dismal gray cinder- 
block walls in your basement? 
Two coats of PPG's new 
Pitt-Glaze will turn those 
walls into bright, tile- 
like surfaces. The first coat is 
a high-solids filler-primer, 
the second a pigmented top- 
coat available in 90 colors. 
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4, Shaped carpet tiles 

Now you can get carpet tiles 
in a Moorish design as well 
as in squares. New VersaTiles 
have a self-sticking back, 
so they're easy to install, easy 
to replace if damaged. The 
fiber face is guaranteed for 
three years against wear and 
rot. They're made in solid and 
printed colors by Tile Co. of 
America. 




•^Up, up, and around: 
New aluminum staircase 

You can get to the top in 
style with this new aluminum 
spiral staircase. It adapts 
easily to fit almost any 
home. It comes in four- 
and six-foot diameters; in 
right- or left-hand entry; in 
sizes to fit almost any ceil- 
ing; with tread inserts of 
either wood, carpet, or vinyl. 
Aluminum parts are primed 
in white, can be painted 
to match any interior. A vinyl- 
topped handrail adds 
strength, safety, and beauty 
to the design. Columns, 
Inc., Box 12345, 
Houston, Tex. 77017. 




4k Easy-see board 

An aluminum blackboard? 
That's right, the surface is 
anodized to a deep black fin- 
ish that gives greater leg- 
ibility, and easier cleaning. 
Sizes run up to four-by l2 
feet, framed with aluminum 
moldings. Fairgate Rule Co., 
Cold Spring, N.Y. 10516. 




Cover-all 4, 

Flexion coating adheres to 
wood, stucco, roofing, metal, 
etc., providing a tough 
waterproof finish. Com- 
pounded of nylon, epoxy, and 
silicones, it comes in one- 
or five-gallon sizes, can be 
tinted. Flexco of Florida, 
2529 Okeechobee Rd., 
Ft. Pierce, Fla. 33450. 




A Lightweight dryer 

Great for vacation homes, 
this portable dryer delivers 
drip-dry shirts wrinkle-free in 
under an hour. The little 
llV2-pound unit handles two 
pounds of damp wash, 
combining 660watt heating 
with a gentle tumbling 
action. It's $24.95 from 
Wagner Products Corp., 
Milwaukee, Wise. 53209. 
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FOR THE YARD 




Margin of safety 
for your pool 

Nerak coping provides a 
ribbed-plastic no-slip margin of 
safety around a pool. You 
install mounting plates 
with simple hand tools and 
snap the sections in place. 
The white Tenite polyethylene 
coping comes in four-, six-, 
and eight-inch widths; and in 
straight, curved, and corner 
sections. It can be used on 
pools with concrete (block, 
poured, or Gunite), steel, or 
wood walls. GFA Products, Box 
22, Fairport, N.Y. 14450. 




1^ Come and get it! 

That neatly folded package 
above opens up into a 
barbecue cart with two 24-by- 
18 steel shelves and six clips 
for hanging utensils. You roll 
it out to the grill on large 
rubber casters. It's $22.95 
from Habney's, 261 
Huntington Ave., Buffalo, 
N.Y. 14214. 



>f For problem lawns 

Sears' new sprinkler hose puts 
the water where you want it. 
Five guides packed with the 
50-foot hose let you angle 
the spray to one side or the 
other. A shut-off clamp located 
anywhere along the hose 
"shortens" it to spray small 
areas. It's great for founda- 
tion plantings, flower beds, 
narrow sections of lawn. 




>f Astro-surf in your swimming pool? 

This plastic cover is to a swimming pool what the Astro- 
Dome is to Houston's ball park. It traps the sun's heat, keeping 
your pool, and you, warm from early March into October. 
Lets you start the swimming season early, finish late. The vinyl 
cover inflates in about 20 minutes with a multispeed blower 
provided. It's held in place by an ingenious water-filled border 
around the bottom that doubles as an air seal. You enter 
the dome through a zippered door. Sylvan Pools, 
Route 661, Bucks County, Doylestown, Pa. 18901. 




Little worker in a long line of tractors >|k 

A new entry in the International Harvester line of lawn 
and garden tractors is the six-hp Cadet 60 riding mower. 
The versatile machine has a center-mounted 32-inch rear- 
discharge rotary mower, and takes a lawn sweeper and snow 
thrower. The four-speed transmission gives full forward 
and reverse without changing gears. The Cadet 60 is a little 
brother to the Cub Cadet garden tractors, popular with 
nurserymen and home owners. Cub Cadets come in 10-, 12-. 
and 14-horse models, and take a variety of front- and 
rear-mounted attachments as well as center-mounted mowers. 
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Slide Cube cover opens as cube is slid 
in place, permitting slides to drop. 




Extras: Audio Cube (left) synchs tape recorder; Time Cube is for auto cycling. 

1 PERSONAL-USE REPORT 

CUBE 

PROJECTOR: 
Answer to the 
Slide-Storage 
Problem 



Everything's coming up cubes in 
Bell & Howell's new slide projectors— 
not only the projectors, but the slide 
"trays," too. The latter are, really, 
not trays at all but cube-shaped con- 
tainers about 2V^ inches on a side- 
not much bigger than the stack of 40 
slides they hold. 

Naturally, everything's automatic. 
Insert a Slide Cube cartridge and 
press the cycle button. A horizontal 
merry-go-round starts up. Onto it 
drop the slides, to be carried past a 
previewer, so you can see what's com- 
ing up (or reject it before showing), 
then on to the projection position, 
finally to a collection chamber. When 
all 40 slides have been shown, you 
lift a lever that returns the slides 
to the cartridge. Want to find a par- 
ticular slide? Hold the cycle button 
down; slides pass through the system, 
visible only on the previewer, until 
you spot the one you want. Time for 
40 slides: 30 seconds. 

Raising the projection angle is 
easy: The lens tilts— not the machine. 

There are four models, all with 
quartz-halogen lamps. Prices, de- 
pending on such features as zoom 
lens, automatic focus, etc., are $112.50 
to $184.50-Euerett H. Ortner 



Control panel with cord slips out (on 
top models) for remote use. 




Tilt-control knob elevates lens up to 
20 degrees and adjusts mirror angle. 




Previewer shows slide coming up, can 
be used to feed slides into machine. 
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Shop-test report on the new 
tungsten-carbide saw blades: 
smooth cutting, do-everything 
versatile, 10-to-1 durable 

By R. J. DeCRISTOFORO 



3ome years ago Disston sent me a 
50-tooth, tungsten-carbide-tipped cir- 
cular-saw blade that is a real spoiler. 
It sits on the machine for months and 
months cutting hard materials, soft 
materials, and abrasive materials, and 
has just about made obsolete all the 
other blades in my shop. 

Performance like this engenders re- 
spect for the material that makes it 
possible, so any tungsten-carbide-tip- 
ped cutter that comes along is bovmd 
to attract my interest. I just finished 
testing some new entries in the cut- 
anything, "last-forever" field that are 
as impressive as my pet, but they do 
differ in concept— with almost a file's 
relationship to a saw blade. I'm talk- 
ing about the revolutionary new Rem- 
ington tungsten-carbide blades, first 
introduced for industrial use, now 
being made available for home work- 
shoppers. 

My circular blade has teeth; the 
new wonders do not. Instead, the 
cutting edges consist of hundreds of 
particles of tungsten-carbide granules 
fused to the blade material. 

Cutting speed isn't the name of the 
game: A bunch of teeth will chew out 
more material than a line of grit and, 
generally, do it faster. Judged under 
home-workshop conditions, this sug- 
gests that the toothless blades do not— 
probably aren't meant to— replace 
comparable toothed ones. But they 
do provide a valuable supplement. 



ml 



Saber-saw blades include fine, medium, 
and coarse grits, and flush-cut type. They 
cost $2 to $2.50, but can outlast regular 
toothed blades as much as 10 to one. 
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ncredible Toothless Saw Blades 



What saber-saw blade or handsaw 
blade do you own that can cut easily 
through ceramic tile or slate, or 
through unsandwiched sheet metal, 
without excessive burring and edge- 
lifting? 

Comparing speeds. The blades, both 
saber and band, work fine on wood. 
They leave an impressive, almost 
sanded, edge with minimal splintering 
and feathering. They do not, how- 
ever, cut as fast as conventional 
blades. 

A medium-grit tungsten saber-saw 
blade took about 50 seconds to make 
a 10" cut through %" DF plywood. 
A 10-tooth-per-inch, taper-back blade 
made it in about 19 seconds. A seven- 
tooth-per-inch blade with set teeth 
ran the 10" in about 14 seconds. 
There was, however, a big difference 
in cut quality. Although the taper- 
back blade ( designed for the purpose ) 
left a respectable edge, the tungsten 
blade came out on top. 

On the handsaw, a 24" cut through 
%" DF plywood took about 25 sec- 
onds with a 1/2" medium-grit tungsten 
blade. The same cut with a conven- 
tional '/i" toothed blade took about 
12 seconds. But again, the toothless 
blade made the smoother cut. 

These tests were not made under 
instrument-controlled conditions, but 
feed was meant to keep each blade 
cutting smoothly without forcing, 
which is the way you will work. So. 
when working with wood, if you want 
to make some sacrifice in speed to get 
cut quality, the toothless blades are a 
good choice. 

They are also a good choice when 
cutting hard metals. It took about 92 
seconds to go through a l'/j"-OD 
heavy-walled steel tube with a 32- 
tooth wave-set saber-saw blade. With 
a coarse-grit tungsten blade, it took 
about 80 seconds. Not a great differ- 
ence in time, but results were startling 
as far as durability is concerned. The 
conventional blade was obviously 
tired after the job, while the toothless 
blade was ready to repeat the chore 
many times over. 

The durability factor applies to the 
toothless blades generally. There is 
no question that they will outlast con- 
ventional blades by a most impressive 
margin. 

In some cases in the home work- 
shop there is no basis for comparison 
with conventional blades. The tooth- 
less ones will cut ceramic tile, slate, 
asbestos cement, clay pipe, brick, 
stainless steel, counter-top material, 
and many other similar problem ma- 
terials. 

[Continued on page 129} 




Tungsten-carbide toothless wonders do jobs that would 
ruin d regular blade— like cutting through nailed-down 
hardwood flooring. Coarse-grit blade works best here. 
Right, business end shows particles fused to blade 
metal. Blade cuts on both up and down strokes. 



Take your choice: rod saw, saber saw, or bandsaw 





Blades available are shown above. All of 
them cut a fantastic range of material. At 
left, rod blade goes through ceramic tile. 
In center, with plywood used only for sup- 



port, saber-saw blade cuts through thin 
sheet metal. Cut is almost free of burrs. 
At right: Bandsaw produces a slick cut in 
chip-prone counter topping. 



They're slower, but slick-cutting and amazingly durable 

1**^1 





Speed tests show that tungsten blades are 
slower than conventional blades— but (cen- 
ter) produce smoothest cut. Compare with 
edge produced by fine-tooth, taper-back 



blade m center. Right, "hacksaw" saber- 
saw blade shows tooth wear after going 
through heavy-walled steel tube. Tungsten- 
carbide blade looks like new. 
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New MIRACLE CURES 



older foam-ins, it sticks to almost any- 
thing; but unlike them, it allows five 
minutes' working time between mix-' 
ing and foam-up, lets you regulate its 
density ( and strength ) by the amount 
of water you add. 

You can mold Varifoam into moor- 
ing floats and fenders, too, using 
Butcher's wax or Johnson's paste wax 
as a parting compound. 

Next, you pick out a new super- 
strength adhesive to glue on the crack- 
ed carburetor piece. Acrylics like 
3-Ton Adhesive and P.A.C. can be 
mixed for slow or fast setting— they'll 
harden in as little as five minutes with 
a hefty bonding strength of 6,000 
p.s.i. A cracked diesel crankcase re- 
paired with 3-Ton was still in service 
five years later. 

Or you could use a fast-acting 
epoxy, like Ten-Set, that locks up to j 
a strength of nearly a ton per square ' 
inch in 10 minutes. It bonds to almost 
any boat material, not just metal. 
Epoxy adhesives fill chipped-out areas 
in shattered breaks and are unaffected j 
by water, gasoline, or oil. 

Strengthening that cracked frame 
near the engine calls for one of the 
new epoxies that stick to oily wood 
or metal surfaces. You remove as 
much of the oil as possible with sol- 
vent and a detergent solution, then 
[Continued on page 140] 
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GUIDE TO MIRACLE MEDICINES FOR BOATS 


TREATMENT 


PRODUCT EXAMPLES 


COMMENTS 


TYPICAL PRICES 


Gluing, very fast set, very strong. Water-, 
oil-, and gasoline-proof on wood, metal, 
or fiberglass. 


3-Ton adhesive, P.A.C. adhesive. Both 
two-part acrylics. Set-time as sliort as 
five minutes. Strength to 6,000 psi. 


Set-time can be regulated by varying proportions 
of the two components. Also stops rivet leaks in 
metal hulls. 


$4.20 per Vi pt. 


Gluing, amirgenqr or spot repairs, with- 
out mix-measuring. Same durability and 
fast set as above. Moderately strong. 


Ten-Set epoxy. set-time 10 minutes, 
strength approaching one ton psi. 


Available in premeasured Pop Pack containing 
two components in partitioned mixing cup. Also 
stops rivet leaks in metal hulls. 


$1.09 per four-gram package 


Gluing, oily surfaces, wood or metal. 
Overnight set. 


Hysol EA 913, quarts and larger. Miller- 
Stephenson twin-tube 907 adhesive for 
small jobs. Both are epoxies. 


Two-part types are applied after cleaning parts 
as well as possible. Glue mixes with remaining 
oil residue, then hardens. 


$13 per qt. for Hysol EA 913 
$2.50 per four-ounce kit of MS 
907. (Minimum four kits). 


Gluing, major repairs an weed. Allows 
ample working time. 


Weldwood resorcinol resin glue, Elmer's 
boat glue. 


Two-part resorcinol types. Overnight hardening 
at room temperature. Stronger than the wood. 


$5.95 per qt. for Weldwooc 
resorcinol. Less in gallons 
Elmer's comparable. 


Restoring rotted wood, reiamlnating ply- 
wood, firming loose fastenings. Water-, 
oil-, and gasoline-proof. 


Calignum, Git Rot, End Rot, Rot Not. Two- 
part permeating epoxies or combinations 
containing epoxy. 


Soak into rotted wood (like resins soaking into 
fiberglass fabric), harden to produce a dense, 
high-strength combination. Stronger than wood. 


$8.95 per pt. for Calignum 
Others comparable. 


Caulking wide tewm for peak strength to 
flex with working hull. Above or below 
waterline. 


Sav-Cote polysulphide seam compound, 
Calahan's hypalon (Seaprene) seam com- 
pound. 


Compounds bond to wood and cure to form 
strong, thoroughly flexible (and stretchable) seal. 


$5 for one-lb. gun cartridge o 
Seaprene. $7 per pt. for Sav 
Cote. 


Caoiking wide seams beiew waterline 
only. Can be applied to wet surfaces. 
Flexible. 


Slick Seam compound. Made of micro- 
crystaline waxes, hydrous magnesium 
silicate fibers. Jells in minutes for quick, 
conventional painting. 


Applies easily without priming or mixing. Never 
becomes brittle, can be pushed back into seams 
if it works loose. Sun's heat softens; can't be 
used topside. 


$2.95 per pt., higher on Wes' 
Coast. 


Sealing pinhole leaks above or below 
waterline where leak detection Is diffi- 
cult. 


Flbreglass-Evercoat Seal It, two-part 
epoxy coating. 


Brush-on coating bridges slow-drip seams and 
gaps to 1/100". Sets overnight; reaches full 
strength in three days. 


$5.95 per qt. Similar product: 
comparable. 


Fltllaf gouget and digs in hull or cabin. 
Quick-drying for same-day painting or 
fibergiasslng. 


Formula 27 plastic filler (Fibreglass- 
Evercoat Co.). Two-part polyester putty. 


Resin-and-hardener putty. Can be sanded 20 
minutes after application. Waterproof, white. 
Used like conventional putty. 


$1.85 per Vi-pt. 
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They'll restore your craft 
to like-new condition, or 
convert a rundown bargain 
into a reliable dreamboat 



By GEORGE DANIELS 

Looking for used-boat bargains or a 
longer life for your wooden craft? A 
shelfful of amazing new chemicals 
will seal leaky seams, harden rotted 
planks, patch torn canvas, replace 
peeling paint, even repair engines. 
Though most are designed for wood 
boats, many will work for you just as 
well on fiberglass. 

If you're skillful enough to read a 
label, you can do repairs the experts 
once found impossible— often in record 
time. All but a few of the cans, bottles, 
or tubes you'll need are at your marine 
dealer. The others are so new you 
must order them direct from their 
makers; a listing at the end of this 
article gives names and addresses. 

Curing a sick boat. To show how it's 
done, let's assume you've spotted an 
aging 30-foot cruiser that looks like 
a hopeless wreck but could be a great 
bargain. Her open seams gape be- 
tween shrimken planking. Blotches 



of soft rot discolor the keel, where 
paint has flaked off. A battered din- 
ghy, its fiberglass hull faded from the 
weather, dangles from its davits. 

You hoist yourself gingerly onto the 
afterdeck, gripping corroded awning 
supports. Overhead, the canvas is 
ripped from end to end. Through an 
open hatch in the cockpit floor you 
peer down at oil-soaked planking, a 
cracked frame, a husky marine engine 
with controls locked in rust and a 
chunk of its carburetor lying in the 
bilge. 

Forward, through a partly delam- 
inated plywood door, you see the 
once-luxurious main cabin. Seat cush- 
ions are threadbare and shabby. 
Walls are a mass of peeling paint 
streaked with dirt and rust from the 
leaking cabin roof, windshield, and 
port lights. 

Hopeless? Not at all. With those 
wonder chemicals and a few tools you 
can cure every trouble mentioned and 
many that were not. Some are quick 
jobs that take minutes, others can be 
done in hours; all are possible in time 
for the cruising season. 

Quickie cures. Let's start with the 
quick ones. You uncover the upper 
ends of the tubular awning supports 
and pour in a variable-density foam 
mix. It's so new you still must order 
it direct from the manufacturer. Like 



for Ailing Wooden Boats 



Weathered awning. Prime 
and brush on vinyl paint. 



Ripped canvas. Iron on 
rubber/resin adhesive. 



Color-faded fiberglass dinghy. 

Spray on single coat of resin- 
based paint; dries in 60 min. 



Worn vinyl cabin top. Restore 
vi/ith liquid brush-on vinyl. 



Leaks around windshield. Seal 
with urethane or silicone rubber. 



Pinhole leaks in deck. 

Brush on epoxy coating 



Corroded hardware. Spray on 
cleanser, wash off in 60 sec. 




Unweldable engine leaks. Seal with 
acrylic adhesive or fast-setting epoxy. 



Rusted engine parts. Brush on 
chemical remover; wash off. 



Peeling paint. Clean, brush on 
stretch-skin neoprene or resin paint 



Rotted keel and strakes. 

Harden with permeable epoxies. 



Leaking seams above waterline. Fi 
with hypalon or polysulfide caulk 



Leaking seams below waterline. Fill 
with microwax or polysulfide caulk. 



GUIDE TO MIRACLE MEDICINES FOR BOATS continued 




TREATMENT 


PRODUCT EXAMPLn 


COMMENR 


TYPICAL PRICES 


Repairiiif fabric and Mlb. 


Patchstix, multi-resin adhesive. Water- 
proof and completely flexible. 


Brushed on, turns to rubber when repaired area 
is heated with a flatiron. On heaf-sensitive fab- 
rics, allow to dry without ironing. 


$5.75 per gal. 


RntorlRS vinyl fabrict, vinylizing canvas. 


Recoatit vinyl coating and Sav-Cote spray 
enamel (vinyl acrylic). Both flexible, 
waterproof. 


Can be used on weathered cushions, cabin tops, 
other vinyl-fabric surfaces. Produces luster fin- 
ish. For canvas, Recoatit needs canvas primer. 


$4 per pt. for Recoatit. 


Sealinc wtmltWeldt, windowt, porthal* 
(last. 


Marine Construction Sealant (urethane by 
Dow Corning) if seal will be painted; 
silicone rubber sealant otherwise. 


Applied from tube, both types adhere to most 
materials. Waterproof, flexible. Urethane type 
needs paint if in sunlight. Silicone rubber 
doesn't need or take paint. 


$5 for caulking-gun cartridge 
of silicone rubber. $3.35 for 
polyurethane. 


Rcmovinf rust. 


Rusi Away (MDR Corp.) and Naval Jelly 
(Woodhill Chemical). 


Brushed on, left for working time specified, 
washed off with water. Clears light rust in min- 
utes. Must be reapplied for heavy rust. 


$2 for eight oz. (liquid) of Rust 
Away. $1.50 for equal amount 
of Naval Jelly. 


Removing corrosion from brass, chrome, 
aluminum. 


ABC metal cleanser (MDR Corp.). Works 
in 30 to 60 seconds. 


Brush or spray on, wash off with water. 


$2.98 for eight oz. 


Restoring windshields, worn or scratched 

plastic. 


Windshield Caddy (N. A. Taylor Co.). 
Kuhls Scratch Remover for plastic wind- 
shields. 


Caddy is complete kit — compound, applicator, 
polishing pad. Kuhls is compound only. 


$2.75 for Caddy, $1.40 for 

Kuhls. 


Painting for same-day taundiing of small 
boats.. 


Evercoat Fibreglass Spray Paint, white 
only, for wood, steel, aluminum, fiber- 
glass. 


Covers in one coat, sprays at temperatures as 
low as 30 degrees. Tack. free in 10 minutes, ready 
for launching in one hour. 


$2.75 per spray can (one pt.). 


Painting old planked hulls with seams 
that work when hull twists in seaway. 


Sav-Cote, Seaprene, Rub-R-Cote. 


These coatings form an elastic skin that 
stretches and contracts with seam movement 
between planks. Should be used with specified 
caulkings. 


$4.95 per qt. for most brands. 


Protactlng hlgb polish on hardware. 


Kuhls Clear Coating high-gloss spray. 


Sprays on all polished metals. Dries in five min- 
utes, prevents corrosion. 


$2.10 per spray can (12V^ oz.). 


StHltning tablng. 


Varifoam 


Two-part foam-in mix. Allows five minutes work- 
ing time. Density can be regulated by varying 
amount of water. Can be used as tube fill for 
stiffening. 


$5 per gal. 
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Taking Care 
of Your Car 

Good hints others have used 



Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
N.Y. 10017. 




Bend-over locking tabs on manifold liojis 
work perfectly, bul they're hard to straight- 
en when you want to remove the bolts. 
Solution: Grind a taper on the edge of a 
deep socket, tap it over the boll. 




UPPER BRACKET 



CUTOUT OF i/ieia 

PIANO HINGE 



BENT TO THIS SHAPP^/i 
- uiliR'iilMiBET 



MAOEFROMH' 
TOGGLE BOLT 





i 



/l/4~ PLEXIGLAS 
.(SAMPLE 
' SHAPE) 



1/4' WING NUT 



New cars that lack vent windows are bad news for motorists who drive with their windows 
down. If you're one of these, make a set of vents from Plexiglas. Use aluminum stock to 
make brackets, with wingnuts to lock vents in position. Attach the brackets to the car with 
two screws that secure the body molding in front of the door. Cut Plexiglas triangles that 
ivill swing inside the car when you want to close the windows. 




hOmp 



Bleeding your brake lines? Bleed the mas- 
ter cylinder first and you'll have less air to 
bleed at the wheels. While a helper de- 
presses the brake pedal, loosen the cyl- 
inder's tubing nut to let the air escape. 
Retighlen, then release the pedal 




Windshield washer systems often won't 
pump without priming if allowed to run dry. 
Install a longer hose, with a hump in it as 
shown. This will act like a sink trap, pre- 
venting the hose from draining, and keep- 
ing the washer pump constantly primed. 




Troubled by a persistent leak at a flared 
fitting in your car's fuel line? Try this: 
Twist a ring of thin copper wire around the 
tubing as shown, and retighten the connec- 
tion. The concentrated pressure bearing on 
the wire should seal the leak. 



INSERT SPARE 
TUBE NUT 




Thread a spare tube nut into the threaded 
opening when removing and replacing hy- 
draulic-brake angle fittings. This will pro- 
tect the fitting, preventing its collapse from 
the force of the wrench. Do not overtighten 
the fittings when you're replacing them. 
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The hoses of your car's PCV system need periodic cleaning to maintain the engine, to 
help it conform with anti-pollution laws, and to meet the terms of your new-car warranty. 
Nip apart a coat hanger and straighten it out, but don't worry about the kinks. Form a 
crank in one end, and shove the wire through the hoses, cranking as you go. The kinks 
will scrape out accumulated goo and sludge. After a few passes, rinse the hoses with 
kerosene or fuel oil, install a new PCV valve, and reassemble the system. 



Cci 



PERSONAL-USE REPORT 



Two Slick Ways to Cut Wood 

By E. F. LINDSLEY/PS Outdoor Power Equipment Editor 





Chain bar and sprocket are re- 
placed by three-hole clutch drum 
that receives three-pin shaft drive. 
Chain-bar studs secure cutter. 

Ten-inch blade, powered by 
chain-saw motor, goes through 
base of sapling in seconds. Adapt- 
er will also take grass edgcrs. 



CROUCHLESS BRUSH CUTTER 



Cutting brush from a crouch, with 
a chain saw designed for heavier 
work, can be an awkward and even 
dangerous job. But now the Rowco 
Brushking adapts your saw to cut 
brush quickly and safely— while you 
stand comfortably instead of crouch- 
ing in an awkward position. 

I tested one of these new brushcut- 
ters early last winter. It bolted to my 
Pioneer Holiday (adapters are avail- 
able for most popular saws), replac- 
ing the chain bar and sprocket. A 
throttle wire hooked to the butterfly 
lever gives control of the gas from the 
handgrip on the cutter's extension 
shaft. The whole installation took 
about 15 minutes, and soon I was out 
clearing a thicket near my home. 

Cutting is amazingly fast. The 10- 
inch "slasher" blade could snick off a 
sapling in a flash. The results were 
just as good thinning out overgrown 
hedges and rough-shaping ornamen- 
tal growths. 

About the only problem was getting 
the shoulder sling adjusted. A little 
experimenting showed it worked best 
to let the sling carry the weight while 



VIBRATIONLESS CHAIN SAW 



lumbermen have long been ac- 
quainted with chain-saw vibra- 
tion, and many a weekend wood- 
cutter has found that it makes for 
swollen, itchy hands and trembling 
arms. The new McCulloch CP-55 
promises to eliminate this fatiguing 
problem. After testing one, I have no 
doubt the promise is made good. 

The idea behind the new saw is to 
isolate the vibrations of the engine 
and chain from the handle. McCul- 
loch uses five rubber-cushion mounts 
between the handle and power frame 
to achieve the effect. 

The saw is intended for man-sized 
jobs. It has a 3.3-cubic-inch engine 
and will take bars up to 28 inches. It 
impressed me as an ideal size for the 
home owner who cuts medium-size 
trees and firewood. I found it would 
slice through 10-inch wet elm logs in 
about six seconds under its own 
weight. Heavy pressure won't stall the 
engine but will drop out the clutch. 



your arms control the cutter swing. 

The cutter head swivels a full 270 
degrees. This allows for both vertical 
and horizontal cuts, with a full range 
of canting in between. It also lets you 
rotate the blade off the ground, safely 
supported on the gear head for start- 
ing and warming up. 



For the chain-saw owner who wants 
a powerful tool to handle the awkward 
job of brush cutting, the Brushking 
can't be beat. Price is $99.95. Adapt- 
ers run from $11 to $14, depending 
on the type of chain saw you are 
adapting. Rowco Mfg. Co., 48 Em- 
erald St., Keene, N.H. 




Soft-rubber mount— one of five— keeps en- 
gine and blade vibration from getting to 
handle section of saw, and to your hands. 

The CP-55 has automatic chain oil- 
ing with manual assist right at your 
thumb if you need it for heavy going. 
Most occasional chain-saw users tend 
to forget to thumb the oiler when cut- 
ting gets interesting. The additional 
cost of auto-oiling is well worth it in 
longer bar and chain life. 

Weight is average for saws this size 
—13 pounds ( less bar) . $259.95. 



McCulloch CP-55 can slice through a wet 
elm log in about six seconds under its 
own weight. It runs on a 40:1 gas/oil mix. 
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Do these jobs each week 




Under-deck of riding mower needs hosing 
and scraping. Left to lermcnt under the 
deck, grassy mess can really ruin the deck. 



Once-a-week removal, after mowing, is a 
good idea. Some new walkers have hose 
port on deck top to ease cleaning. 



This electric mower may need adjustmeni 
of belts to specific tension. Such details 
affect mower life and performance. 



It pays off! Follow this year-round repair and 
maintenance program for |^[EP||^(j YOUR 



■ ash 'em, ride 'em, or walk behind 
'em— one thing about all power mow- 
ers; Sooner or later you must fix 'em. 
The best trick: Do routine fixing on 
an orderly basis and you postpone 
serious fixing as long as possible. 
Mowers need special attention be- 
cause they lead a hard life: 

• Jolting and chopping right down 
where dirt and dust are worst takes a 
heavy toll. 

• Mowing is seasonal; off-season 
storage can wreak havoc. 

• Wife, children, and any stranger 



who can be so induced, operate the 
mower. Abuse is normal. 

• Mowers are sold in an intensely 
competitive consumer market. Price 
is often king. 

Most new mowers, be they tractor, 
rider, self-propelled, or push, will op- 
erate one season without much main- 
tenance; few will run for two without 
a going over. Three can be curtains. 

Presuming you're less than a speck- 
wiping fuss-pot about your mower, but 
still mindful of a fair investment and 
annoyed when the darn thing lets you 



down, what can be done to keep your 
mower running longer? 

New mowers. There are certain 
facts to remember when a mower is de- 
livered. Your dealer probably re- 
ceived it knocked down. The basic 
units were assembled on a production 
line and are subject to the sins and 
omissions of high production. The 
man who puts it together at the deal- 
ership may be pushed for time and 
faced with such a variety of makes 
and models that he isn't expert on 
any. Hence, program number one: 



Adjust cutting height to suit the season 




Cutter height is important— usually low in 
spring, high in summer, low in fail is best. 
Measure cutter blade relative to deck edge, 
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then establish atlual cutting height \ersus 
lift handle position. Tape or paint on markk- 
as a handy guide to proper lift position. 



Cutting height measurements on hard sur- 
face may not be accurate on turf. Pick a 
level spot, recheck height against markings. 



c 




checking oil level, greasing or oiling 
wheels, rollers, and drives, adding battery 
water are once-a-week checks for a tractor. 



Self-propelled rotary mowers need adjust- 
ment ot such details as the drive release and 
engagement. Here, drive pulley flange is be- 



ing taken up to increase the ground speed. 
Also remember to keep the handle set 
where vou re most comfortable. 



MOWER ON THE GO 



By E.F. LINDSLEY 

PS Outdoor Power Equipment Editor 



9 Go over the mower with a fine- 
tooth comb for loose or missing nuts, 
bolts, and cotters. Check for loose 
drain plugs, loose cutter blades, and 
full supply of lubricants, and battery 
water where required. 

• While all is clean and fresh, in- 
spect belt tighteners, drive chains, 
cutter heights, and throttle linkages. 
Adjust fuel-mixture needles, seat posi- 
tions, and handle positions to suit 
you. Go by the book. 

• Right in the beginning work out 
what you need in oil funnels, fuel 
spouts, props to let you work on the 
bottom side safely and conveniently. 

• Write down belt numbers, en- 
gine and model numbers. Make 
sketches of belt rigging. Take Polaroid 
shots of complex belt and idler as- 
semblies for future reference. 

• Take a compression reading and 
record it. Set up a file with all of your 
reference data and sketches. 

If all this seems a drag and you end 
up adjusting nothing, you've still 
gained knowledge of your mower that 
will be useful later. At worst, you'll 
have a record of belt numbers before 
they wear off the belts. 

A word about belts. It's worthwhile 
to lay in a spare or two. Try to avoid 
buying those displayed on your friend- 
ly garageman's hooks. Try to buy the 
specific belt for the model machine 
you have from the authorized dealer 
for that mower. The difference in cost 
is usually zero, but the difference in 

Continued 



Points to remember about engine repair 




if flywheel has puller holes, invest in puller. 
If not, back off nut flush with shaft end, hit 
nut sharply while pulling up on the wheel. 



Notch in flywheel rim is engaged by screw- 
driver braced on case to remove magneto 
nut. Never hold flywheel by cooling blades. 




Greatest cause of mag-point problems is 

oil leaking past shaft seal. Use good solvent 
to brush out oil in breaker housing. 



Be sure contacts on new points meet 

squarely. Place breaker foot on high point 
of cam, set point gap with a wire gauge. 
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Important jobs you should do at mid-season 




change the oil: Here, a pipe nipple exten- Resharpen blade: Rebalance by pivoting on 
sion installed in the original drain hole nail or suspending it from a string. Grind 
makes oil draining a lot less messy. off a trifle from the heavy end. 




Take compression reading and record it Carbide cutter cleans up valve seats in scc- 
while the engine is new. Later take reading onds. Unless valves are badly burned, light 
twice a season to check up on valves. lapping will seat them. Otherwise, buy new 

Don't neglect end-of-season lay-up 




Grease and dirt make highly abrasive com- 
pound around spindles and drive shafts. In 
off season, wash and readjust for next year 
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After running carburetor dry with clean oil 
in crankcase, shoot oil through plug hole 
and pull engine over for winter protection. 



belt life is often downright amazing. 

Weekly maintenance is something 
like a pilot's walk-around inspection 
before takeoff. Silly? Not at all, if 
just once it saves you from nmning 
without oil, wobbling off a wheel, cut- 
ting half the lawn with a loose blade, 
or conducting a flashlight search for 
a shucked-off clip or special part. 
Points to check before starting the 
weekly cutting chore: 

• Lube oil level. ' 

• Wheel lugs or retainer clips or 
bolts. 

• Dry, squeaky things that need a 
drop of oil. 

• Belt and idler tensions. 

• Cutter-blade sharpness, setting, 
and security on the shaft. 

Mid-season checkup. By mid-sea- 
son, most mowers start to fight back 
a bit. Several acts are in order if you 
wish a continued happy relationship: 

• Change the oil on mowers with 
four-cycle engines. 

• Clean the air cleaner thoroughly. 

• Clean and re-gap, or replace, the 
spark plug. 

• Check engine compression. 

• Snug down (gently) on head 
bolts, especially in exhaust-valve area. 

• Clean the fuel strainer if one is 
used on your particular engine. 

• Pull wheels and clean and lubri- 
cate axle bearings. 

• Lubricate idlers, coimtershafts, 
and chain drives; readjust. 

The need for cleaning, lubrication, 
and adjustment is probably self-evi- 
dent by this time of year. The com- 
pression check may not seem quite so 
important. It is! For example, by 
mid-July, my mower has run eight to 
nine weekends. At about six hours per 
week, this is roughly 50 hours. In this 
length of time, the valves and head 
gasket can start to get into trouble. 
If I run another 50 hours with com- 
pression getting progressively worse, 
the rate of damage will shoot up quick- 
ly as the hot gases leak between valve 
and seat on every firing impulse. The 
same is true of a head gasket which 
has started to blow slightly. Con- 
tinued running means a warped head. 

Incidentally, among all causes of 
hard starting, my own experience has 
shown me that a leaking head gasket is 
just about the most common. A new 
one costs less than a dollar. Some en- 
gine builders recommend specific 
head-bolt torques. Check for your 
mower. Briggs says to pull down firm- 
ly with a wrench handle no more than 
6" long. Thus, a %" drive, 6" ratchet 
handle with a V2 " socket will usually 
do just fine. It's worth repeating after 
the engine has warmed up. 

In brief, if compression has dropped 
from a pre-season 110 pounds to 50 
or 60, it's time for action. We'll talk 
\Continued on page 116^ 
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Now, 

a Do-lt-Yourself UFO 



By DAVID HEISERMAN 



C arly in 1969, Dr. Edward Condon 
published results of a scientific study 
of unidentified flying objects. The 
Condon report cites atmospheric 
temperature inversion as one expla- 
nation for many UFO sightings. 

Under normal atmospheric condi- 
tions, air at the earth is warmer than 
air at high altitudes. Light from the 
earth then passes through the tem- 
perature layers and into space. 

Sometimes air near the earth is 
cooler than air at high altitudes. This 
temperature inversion occurs most 
often after sundown over desert areas 
or large bodies of water. If light from 
the earth strikes the inversion layer 
at the proper angle, the beam angles 
downward. An observer miles away 
can see it even though it may have 
originated over the horizon. 

Suppose a car is climbing a hill. 
The headlights strike the inversion 
layer. An observer miles away may 
then believe he is seeing two moving 
spots of light in the night sky. A few 
degrees of car movement will sweep 
the reflected beams hundreds of yards 
across the sky. This can account for 
fantastic speeds associated with many 
UFO sightings. 

Simulating reflection. You can, in 
a homemade refraction tank. Instead 
of a true temperature inversion lay- 
er, however, the tank uses the inter- 
face between water and air. 

For the container, use a trans- 
parent box such as a small aquarium 
or a plastic shoebox. A small rec- 



tangular mirror, a magnifying glass, 
and a piece of thin plywood are other 
items needed. 

To make a lens mounting, drill 
two off-center holes at right angles 
through a block of wood. One hole 
is for a '/V threaded aluminum rod, 
one for the magnifying glass handle. 

After assembling the apparatus, 
put water into the container to a 
depth of about one-third the length 
of the container. To make the light 
beams visible, stir a few drops of 
milk into the water. 

Place the apparatus under a strong 
light at least four feet above the 
magnifying glass. Use wingnuts to 
adjust the height of the lens mount- 
ing. Focus the light for the brightest 
ray through the clouded water. 



Headlights may spark UFO reports — as 

seen in sketch at lop ot page. Photo 
above is what you see in setup below. 

Operating the tank. Pull the mir- 
ror up to 10 or 15 degrees from the 
container bottom. Observe the incom- 
ing beam of light and the beam re- 
flected from the mirror. Raise the 
mirror angle slowly. When it reaches 
about 48 degrees the beam from the 
mirror no longer will pass through 
the surface of the water. Instead, it 
will reflect sharply off the surface 
and shine down to the bottom of the 
container. At any mirror angle great- 
er than this critical angle, the light 
falls on the container bottom. HI] 



Build this setup and you can demonstrate why 
moving lights are sometimes seen in night sky 




LENS MOUNTING 
(TOP VIEW) 



V 



BLOCK OF WOOD 
HOLE FOR 



I'l-. \ OirV 

Vi\\ \ (^THREADED ROD 



V 



LIGHT 
FROM 
OVERHEAD 
SOURCE 



PRESSURE FIT 
LENS HANDLE 
INTO THIS HOLE 
CARDBOARD LIGHT COVER 



READING- . 
GLASS LENS 



PLASTIC 
SHOE BOX 




WOODEN PUTFORM 



MIRROR 



V4' ALUMINUM . 
THREADED ROD 



Photo and sketch show parts you need and 
how to put them together to show how 



atmospheric temperature inversion can give 
rise to reports of unidentified flying objects. 
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PROJECTS 



I NEW TWISTS ON 



Building Fine Furniture: 
a Marble-Topped Table 




ILay out top and skirt on wrapping paper 
To draw ellipse, drive nails at measured 
points along horizontal axis, loop linen or 
other nonstretch cord around them. Change 
dimensions, if necessary, to fit marble top. 



2 Cut rough stock for apron at angles 
given. Check them on pattern. Alignment 
of leg positions is important, but angles are 
not critical if stock covers ellipses. Adjust 
angles, mark them directly on the wood. 




3 Fasten cut-offs to outsidcs oi apron 
members so you can apply clamp pres- 
sure. You'll need glue and toenails to take 
the pull. Check pieces on layout to make 
sure nails stop within areas to be cut off. 



4 Use pattern as guide— but allow for any 
adjustments— to locate '/4"-by-y4" spline 
slots in ends of apron members. Slots 
should be centered after removal of excess 
wood. You can cut them on a table saw 




5 Use pipe clamps across each joint to 
apply even pressure. Clue up end and 
side segments. Cut 3V2"-wide leg spacers 
from 'A" scrap; insert them in spline slots 
to space segments 2" at each leg position. 
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6 Tape apron layout on top of assembled 
segments and transfer ellipse. Dress- 
maker's tracing wheel does a good job, or 
you can use carbon paper. Arrange overlay 
to center splines between parallel ovals. 



By FRANK L. GREENWALD 



B 



afore beginning construction of this 
table, you should make one important 
decision— whether you'll use marble, 
as I did, or settle for a substitute. 

Your decision will depend partly on 
whether you can get the marble you 
want. You must have it on hand first, 
because its size and shape may re- 
quire changes in the wood members. 

For a color photo of how the table 
looks when finished, and for a con- 
struction drawing, see pages 72-73. 

Apron. Begin by drawing the skirt 
pattern on the mahogany stock. Cut- 
ting angles can be marked directly on 
the wood, but check the cut pieces by 
actual layout. Since there is ample 
waste stock, the angles can be altered 
slightly for an accurate fit. 

Using the pattern as a guide, lo- 
cate a Vi "-wide and %"-deep spline 
slot in the end of each piece; the slot 
should be centered after the apron is 
cut from the rough stock. 

The apron stock is first glued to- 
gether to form two end and two side 
segments which can be joined by un- 
glued spacers at the leg positions. 
Next, tape the pattern on top of the 
segments and transfer the outline of 
the two ellipses. 

A handsaw does the best job of cut- 
ting the ellipses. The inside cut 
should be made close to the line; 
leave about ' n;" outside. 

I tried several tools and finally 
settled on a rasp-type plane to shape 
and smooth the outside surface. Fre- 
quent checks with a square are needed 
to keep the surface flat. A3" drum 
Sander will remove any remaining ir- 
regularities. Then cut the molding 
grooves in the apron. 

Legs. Start by cutting the four 2"- 
square legs to 14 V^". Next, slot the 
tops to receive the apron splines. My 
slots were made with a dado head on 
a circular saw. It's easiest this way, 
and it is a simple matter to fit the 
splines to the curved bottoms of the 
slot. One word of caution— use a stop 
block on the saw table. If the cut ex- 
tends beyond 2% " it will show below 
the apron. 

Each face of the leg is tapered Vi" 
in 10 V2 "• When you use a taper jig on 
a circular saw, remember that after 
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Here's 

something 
no smoker 

should 
be without. 




PutTareyton's charcoal 
filter on your cigarette, and you'll 
have a better cigarette 

Tareytoris activated charcoal 
scrubs the smoke to smooth the taste 
the way no white filter can. 
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g Smooth outer faces ol skirl, working 



7 Ink in transferred lines with a tine fiber 

pen. All joints are now glued except at O iVom crown to end (or glued joint) and 

leg spacers. Before you disassemble seg- checking trec]uently with a scjuare. When 

ments, number leg positions to avoid mix- sawing, you should have left 1/16" outside 

up. Bandsaw and shape the glued pairs line. The plane whisks off most of this. 




9 Finish with a drum sander. Check with 
your fingers lor slight irregularities, 
bumps and hollows. On inner surfaces you 
won't have risked much by sawing right to 
line; they won't need planing or sanding. 



'|/\ Spline slols are cut in tw()-b>-lwo 
Ivf stock before legs are lapered. These 
were made with a dado head, so they curve 
at bottom. Splines must be shaped to match. 
Test leg fit before gluing in the splines 




*|*| Web clamp makes quick work of final 
I I skirt and leg glue-up. Work on a level 
surface and use mallet lo align members 
before tightening clamp. Note thai legs 
and skirl are already grooved for inlay. 



«|*^ Make drill jig (see drawing detail) to 
Imposition rim-holding screws. Check 
jig and slop on scrap. Each leg gels Iwo 
1''j"-i:8 flatheads. Use 12 screws between 
rim and apron; drill for these after rim is set 




*|0 Use full-size pattern to arrange top- 
l*J rim members. Notch waste at corners 
for clamp seals and adjust joint angles for 
tight fit before gluing and tracing oval pal- 
tern. Splines must fit the slols precisely. 
H2 I POPULAR SCIENCE 



-| Fit and clamp crosswise brace afler 
I ■ skirl is grooxed, assembled, and lighlK- 
sanded and lop rim is shaped and rabbeted 
for lop. Sink Iwo holding nails in skirl 
groove. Brace dimensions are for ' >" lop. 



two adjacent sides are cut the taper 
setting must be increased to 1" in 
IOV2 " for the remaining two sides. 

Top rim. Using a full-size pattern, 
cut and lay out the four pieces of rim 
stock. Adjust the angles at the joints 
as well as the splines for tight, dry fit. 

After gluing the members, locate 
the pattern carefully on top, transfer 
the ellipses, cut out the rim, and 
mold it to the shape in the drawing. 
The inner lip dimensions are correct 
for a 1/2 -thick top of the size given in 
the drawing. If other materials are 
substituted, the V2 dimension may 
have to be changed. The actual mar- 
ble top should be used as a template 
for the recess; allow "n," clearance all 
tiround. 

Before any assembly work is 
started, sand all pieces thoroughly, 
first with ::rl/0 (80) and then with 
=3/0 (120) aluminum oxide cabinet 
paper. A reciprocating sander is best 
for all flat surfaces. If done by hand, 
use a flat block to obtain good level- 
ing. All corners and edges should be 
softened ( slightly rounded ) . 

Assembly. Start with the four legs 
and apron pieces and make a trial fit, 
then disas-semble, apply glue to all 
mating surfaces, and reclamp. 

Next, plac e the rim on the apron and 
leg assembly and position until the 
overhang is even. The calculated rim 
overhang may vary somewhat, but this 
will not be noticeable after assembly. 

After the best position is found, 
apply glue, clamp and screw up the 
assembly. 

The drawing gives calculated di- 
mensions of the c ross brace, but it is 
wi.se to check the actual table. Apply 
glue to the brace, clamp in place, and 
fasten each side with two eight-penny 
finishing nails in the apron grooves. 

The moldings. I made the rounded- 
top ■■i(, "-by- 'h," apron inlay molding 
with a '/i" bead cutter (Craftsman 
9- 2352 ) on a table saw. 

Apply glue sparingly to two or 
three inches of groove at a time and 
clamp in the molding as you progress. 
Apply glue as needed until the mold- 
ing reaches the next leg where it can 
be trimmed to length. 

The end pieces will be more difficult 
due to the sharper curve. Notch the 
molding '-.t/' deep every •^" on the 



THE MATERIALS YOU NEED 

Honduras mahogany lo make; 
4 pc. 2" X .3" X 1.S" and 
4 pc. 2" X 3" X 12" (apron) 
4 pc. 2" X 2" X 15" (legs) 
4 pc. 'j" X b" X 26" (rim) 
1 pc. '4" X :i"4" X 24" (brace) 

1 marble oval ISVb" x 40^/a" 
or substitute 

1 sq. ft. bird's-eye-maple veneer 

4 brass leg sockets 1 " square 



Copyrigtited material 



I BOLENS HUSKYS A BETTER BREED. 



Now Ton can enfoY '"Big 
Tractor" features on a lawn 
and garden tractor. 

"Big Tractor" ideas cut any lawn and garden job 
down to size. Ideas like plug-in attachments and a 
differential that adjusts to match pulling power to 
ground conditions. Ideas like an infinitely variable 
automatic transmission you operate with your foot. 
And Bolens engineers each Husky with all the 
know-how of 50 years' experience in producing 
compact tractors. It's your assurance of lasting 
quality. See all eight Huskys at your helpful Bolens 
dealer...? to 14 hp... best of breed! 




The Bolens Husky Team 
...Compact tractors • rid- 
inq and walking power ' ' 
mowers * tillers • snow ' 
blowers • snowmobiles X 




Your hands never 
leave the steering 
wheel. Because one 
foot pedal controls for- 
ward, reverse, and dy- 
namic braking . . . auto- 
matically. We call it a 
hydrostatic transmis- 
sion. You'll call it 
great. 
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Fit and glue the molding in the skirt 

groove Do the sides first, starting at 



a leg. Fit and trim at the next leg. If a piece 
breaks, remove it, and start over. Notch 



backs of the end moldings every Va" so • 
they'll take the severe curve at that point. 




-I/" Cut three overlong '4 '-by- 4 pit'Cf> 
10 lor each leg bead and lit them by trial 
so joints are smooth and balanced. Glue 
front first, then match and glue sides. Sand 
off excess length of side pieces at rear. 

back, and use slightly grooved soft- 
wood pressure pads under the clamps. 
Pull the molding into place slowly. If 
a piece breaks, remove the part al- 
ready installed and start over. 

Installation of the '/4"-by-'/) " bead 
on the legs is a simple matter. I cut 
the front section to exact length and 
left the side.s a trifle long. Glue the 
front in first and then fit the mitered 
sides. They can be sanded flush at 
the back after the glue has dried. 

To glue the bird's-eye-maple over- 
lays to the leg faces, use softwood 
pressure pads under the clamps. Ap- 
ply glue sparingly; little is needed in 
this joint and all excess will have to 
be cleaned off. 

A final light sanding with 3/0 
( 120) paper will clean up any rough 
edges and traces of glue. Use small 
wood blocks to sand in all corners, 
since any glue left on the surface will 
prevent stain from penetrating. Fit 
the brass leg sockets to each leg at this 
time, marking for later assembly. 
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Use a 
1/ birds-e 



a ^'8"-wide blotiv , ; ; mi 
-eye overlays uniiormly above 
the leg beads. Same block can be used for 
all four overlays. Leave it in place to keep 
veneer from slipping as clamp tightens. 
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To keep a natural finish on the 
bird's-eye maple, apply a coating of 
lacquer sanding sealer. 

Inspect the whole piece for nicks, 
dents, or scratches. Small dents and 
scratches will usually respond to local 
steaming, done by placing two or 



1 k'g sDikiis should be fitted in- 
dividually lo level the table. Mark 
each socket for the leg it fits (arrow here 
shows outside) After wood is sanded and 
finished, attach sockets with V2" screws 

three drops of water on the affected 
area followed by heat from the point 
of a soldering or a clothing iron. Com- 
plete the repair by sanding smooth. 
To reproduce the finish shown on my 
table, see the detailed instructions 
given on page 1 18. HH 




Apply a good finish and you'll have a piece of furniture you'll always be proud of. 



Any one of 

these will 
do the joh 
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Oil FILTER lyuu 





lut only 




fights acid-costs iess, too! 



ny one of these four top-rated oil filters will 
o a good job of cleaning your oil. But one of 
iem...and only one... fights the destructive 
cids that can build up in your engine. That 
ne filter is Lee. Only Lee has an acid-fighting 
eridium Anode to give you double protec- 
on. Yet a Lee Oil Filter costs less than any 
f the other three! < 

se filters are manufactured exclusively for 
<en who take personal care of their cars. 
en who demand top quality and perform- 
ice. And don't mind saving money. They're 
Did in discount and auto supply stores. You 
an install a Lee filter yourself in a matter of 
inutes. That saves you time and money. 




LEE FILTERS 

For the man who 
takes personal 
care of his car 



Lee Filter Division 



Filter Dynamics International 
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about step-by-step procedure later. 

End of the season. More mowers are 
wrecked at the end of the year than 
during the year. Snow comes and the 
mower is pushed back behind the 
snowmobile and the snow thrower. 
Meanwhile, the accumulated corrosive 
oil, cuttings, old gasoline, and dried- 
out grease are pitting metal, locking 
up ball and needle bearings, and plug- 
ging carburetor jets. So, at the end of 
the season, take such steps as these: 

• Massive cleanup with water, de- 
greaser. Clean chains and drives. 

• Special cleaning of cutter decks 



Keeping Your Mower on the Go 

[Continued from pa^e 708] 

and blades. This is very important. 

• Sanding out rust spots and nicks. 

• Spraying under decks, touch up 
areas or the whole mower. 

• Compression check and engine 
evaluation. 

• Change oil. 

• Run engine out of gas with fresh 
oil in crankcase. 

• Squirt clean oil into combustion 
chamber through the spark-plug hole. 

Cleanup may require two steps. Ac- 
cumulated mud, organic crud, and 
cuttings yield best to a fat mixture 
of car-wash compound and a brush. 



One of the biggest 
boats on the water 
is only 15 ! 




(Well, really 15'3") 



Just a fingerling over 15', our new 
Comoro TX packs a whale of a lot of 
gear. Three-quarters of a ton, in the 
outboard version. 

Our big little boat is versatile too. 
Everyone thinks we built it specially 
for him. Or her. 

Fishermen dig the built-in bait box. 
Scuba divers like the split rails. Pic- 
nickers go for the underseat storage 
and flat floor. And anyone who's ever 
sat in a small boat for two hours or 
more appreciates the padded cock- 
pit. And the plush forward seats. And 



the walk-around windshield. 

Comoro TX is big in buoyancy too. 
Molly Brown flotation foam (it's vir- 
tually unsinkable) adds 30 lbs. of 
buoyancy per pound of foam. Tri-hull 
design is smooth. Stable. And fast. 
Stern drive version handles 95 HP. 

But there's one department that 
Comoro TX is not very big in. Price. 
Your dealer has the figures. 

And we have a 20-page color cata- 
log on our '70 Silverline fleet. For a 
free copy, write: Silverline, Inc., 
Moorhead, Minn. 56560. Dept. A-3. 
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Flush off with a hose and let dry. This 
will have little effect on oil- and 
grease-loaded areas. Here, a solution 
of kerosene and one of the concen- 
trated degreasers available at auto- 
supply houses will do wonders. If you 
have a blast gun or choose to use an 
aerosol can, fog the dirty areas well 
and let it soak before hosing it of! with 
water. Now, only the internal parts 
the degreaser couldn't reach will be 
dirty— the insides of reel-mower drive 
wheels, for example, or enclosed bear- 
ings and gear cases. 

At this stage, temptation says 
"enough is enough" and if you have a 
complex assembly with special seals 
and lubricants, knowing when to stop 
is important. Generally, however, it's 
a good idea to get inside and clean 
away the muck and grit in favor of 
shining surfaces and new lubricant. 

A valve job? Going back to the all- 
important compression: If a late fall 
test shows you're losing the healthy 
squeeze on the combustion process so 
vital to easy starting and good power, 
now is the time to repair it. Even if 
you don't do it yourself, your dealer's 
shop will be in a better position to do 
the job over the winter. 

A home valve job on a small engine 
shouldn't take long. The steps are 
listed in about the usual order: 

• Pull the cooling shroud and head 
bolts. Watch bolt length for position. 

• Loosen carburetor flange and 
pull carburetor aside. 

• Remove keepers and push out 
valves. 

• Wire-brush the valve clean. 

• Clean seat area, piston crown. 

• Reseat valve and reassemble. 
Part of the trick is to minimize the 

amount of disconnecting you do on 
carburetor and throttle linkage. Don't 
move what you don't have to. 

If the valves look good, they can be 
refaced at any automotive shop for 
small change. If the valves are deeply 
grooved or burned, don't waste time 
and money. Buy new ones; they're 
inexpensive. Check the seats very 
carefully to be sure the inserts aren't 
loose. Try to turn them with a finger 
tip or knife point. If they are secure 
and fairly smooth, it may be that a 
simple lapping with a medium-grade 
lapping compound will seat them in. 

A much better and more precise job 
can be done with a few light twists on 
a carbide-blade seat tool sold under 
the name of Neway by Neway Sales, 
Inc. of Corunna, Mich. A set of these 
beautiful little tools is a $37 invest- 
ment, but they fit all common air- 
cooled engines, are factory-approved, 
and will last a lifetime. 

Lap new or refaced valves to 
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Keeping Your Mower on the Go 

IContinued] 



cleaned-up seats very lightly. Look 
for a narrow, gray band of even con- 
tact all around. After reseating, grind 
a trifle off the valve-stem tips to get 
the right clearance with the lifters. 
Grind lightly and sneak up on the 
proper pinch on the feeler gauge. 

It is a fact that small engines are 
expendable. After a few years, many 
owners find the engine almost impossi- 
ble to start, low on power, and gen- 
erally sick while the actual running 
and cutting gear of the expensive 
mower is still in good shape. If pull- 
ing the head shows valve-seat inserts 
loose and pounded into the block, the 
cylinder walls badly worn, and rock- 
ing the flywheel gives audible evi- 
dence of a loose piston pin and crank- 
pin bearing, it's time for a new short 
block. It's a one-evening job. 

Season start-up. A perfect winter 
storage procedure will, theoretically, 
produce a mower that starts on the 
first pull and is ready to run for the 
season. The likelihood, however, is 
that for one reason or another you will 
find yourself with a mower that's fair- 
ly new and in good shape except that 
it's been unused all winter. Moreover, 
you are faced with cutting the grass 
"right now" and just aren't about to 



get into a massive repair operation. 

Generally, the following technique 
will get the engine started, assuming 
a tank of fresh gas and a few husky 
pulls haven't gotten results: 

• Pull the air cleaner, open throttle 
and choke, and spray a shot of ether 
starting fluid into the intake. Try a 
few quick pulls. 

• If the ether doesn't fire, you have 
no spark. Remove plug and, with 
wire attached, crank the engine over 
with the plug resting on the cylinder 
head. Be sure the throttle is on 
"RUN". If you don't see a spark, try 
a new plug. If you still lack spark or 
the fire is weak and intermittent, 
don't waste time with more pulling. 

• Remove ai r sh roud and magneto, 
clean oil from point area, and run a 
fine point file between the contacts. 
Later, you can put in new points. 

• Drop the flywheel back over the 
shaft and key, and spin it by hand. 
You should now get spark unless the 
high voltage is shorted or the primary 
grounded. 

• Tighten up the flywheel and 
shroud and give another shot of ether. 
Nine out of ten times it will start. 

The logic behind such procedures? 
If the engine doesn't fire because old 



fuel has gummed the carburetor jets, 
a few power strokes from the ether 
will generate the air flow needed to 
flush them out. If there is no spark, 
you may have an oil or oxide coating 
on the breaker points, so you clean 
the contacts. 

Is it time for a pro? If healthy igni- 
tion and starting fluid produce only 
brief sputters, the carburetor is prob- 
ably gummed badly enough to require 
disassembly and cleaning. Commer- 
cial carburetor cleaner or lacquer thin- 
ner will do this job, but unless you are 
fairly handy with small carburetors 
and have the proper screwdrivers for 
jets, plus compressed air to blow them 
out, it might be well to borrow your 
neighbor's mower for today and let 
a pro do the job. 

Unskilled disassembly of carburetor 
and governor linkage can produce a 
dandy mess to get back together. If 
you must, try making a sketch of the 
linkage details first, in spite of the fact 
that it may not look confusing before 
you take it apart. 

A final point. Mowers are made to 
cut. Belts and pulleys can snick oft a 
finger in a trice. Never tinker with a 
running mower! Pull the plug lead 
before touching moving parts. BE] 




It's Champion's giant racing poster— and it's yours to put up 
for just two bucks! And with it you'll get a pair of official 
Champion racing decals— yours to put on FREE! Order as 
many posters as you want— for yourself and for friends. 
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Please send me- 



-Champion Racing Poster(s) @ $2.00 



CHAMP 



'OAf 



each, postpaid. Enclosed is my check or money order, payable 

to Champion Racing Poster, for $ (Offer good In 

U.S.A. only.) (PLEASE PRINT) 



NAME- 



ADDRESS- 



CITY. 



-STATE- 



-ZIP- 



CHAMPION RACING POSTER 
MAIL TO: p.o. BOX 225 

BIRMINGHAM, MICHIGAN 48012 
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AFTER ONE HOUR S WORK 





Royal Typewriter 
for practice 
given you 



This Can Be YOU Sooner Than You Think! 
BECOME A TYPEWRITER 
MAINTENANCE EXPERT 

Quickly-Easily-At home, without risk! 
Earn SSO for two hours in your spare time, get a big 
pay position witli a future or, start your own businest. 

There is a critical sliortage of 
technicians to keep America's 
30 million typewriters in re- 
pair. Now, regardless of age, 
education, or present job, you 
can enter this bit!-payins field 
by trainin!! in the Otfice Equip- 
ment Industry's onty Approved 
Home Study Course. 

Learn fast, and earn money 
while learnin)!. Diatirams, pho.- 
tos, clear lessons, professional 
tools, plus benchwork assign- 
ments on actual typewriter 
that we give you, make learn- 
ing easy. 

Send name today for FREE 
BOOKLET telling of your op- 
portunities in this profitable 
vocation. Full information, no 
obligation. No salesman will 
call. (VA Approved.) 




PLUS ALL YOUR 

PROFESSIONAL 

TOOLS FREE! 




N«me 

Address- 
City 



Stall 
-« Zip. 



Buy 

ALUMINUM 

Jelly 

(it cleans and brightens aluminum) 




Use it on aluminum screens, win- 
dows, and storm doors, outdoor fur- 
niture, bicycles, siding, trailers and 
boats. 

luy NAVAL JELLV^ Ruil dlttoiv«r «nd let tbc ruft of Ih* »o'<d go by. 

World's Finest Fix-It Products 
Woodhill Chemical Sales Corp., 
Cleveland, Ohio 44128 



How to 
Apply a Finish 
You1l Be 
Proud Of 



Rubbing with double-0 steel wool 

and soapy water will give a satin 
sheen on furniture. For a higher pol- 
ish, substitute triplc-0 steel wool. 
Then use rubbing compound. 



TYPEWRITER REPAIR SCHOOL 

Dept. 3111 050 Little Falls, N.J. 07424 

MAIL COUPON FOR FREE BOOKLET. . 

Typewriter Rapair School, Dept. 3111-050 ! 

Little Falls, N.J. 07424 | 

Please rush Bookiet entirely FREE. No obligation, | 

No salesman is to call. I 
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f\l\ effort expended on careful cabi- 
net work is wasted if you rush the fin- 
ishing. Producing a really fine finish 
takes time— often more than the proj- 
ect itself. 

That was so with the marble-topped 
table described on preceding pages. 
The procedure I used can be followed 
for other projects, too. 

In my opinion, nothing equals the 
brilliance, clarity, and permanence of 
water stains made from aniline dye. 
The only disadvantage: these raise 
the grain. This can be almost elimi- 
nated by a preliminary sponging with 
warm water, followed two hours later 
by a light sanding with 3/0 paper. 

You may have a favorite finishing 
schedule for open-grained woods. For 
those who don't, here is a procedure I 
have worked out. It combines old cab- 
inetmakers' techniques with the con- 
venience of contemporary materials. 

Staining. Mix up brown mahogany 
and walnut water stains in the pro- 
portion of 1 oz. powder to 1 qt. boiling 
water. You can combine these in the 
following proportions to provide two 
different stains: 

• One part brown mahogany, one 
part walnut, and two parts warm wa- 
ter. Label this mix V2 strength. 

• One part brown mahogany, one 
part walnut, and six parts warm wa- 
ter. Label this mix 1/4 .strength. 

The mahogany is too red to suit my 
taste. The addition of the walnut pro- 
duces a more subtle color. Apply the 
stain freely with a IV2 " or 2" brush, 
using the two mixes to even out the 
color in the different wood pieces. As 
the stain is applied, shake out your 
brush and go over the stained sur- 
face with long, smooth strokes. The 
stained wood, when dry, will not ap- 
pear dark, but subsequent steps will 
change this. 

After allowing at least 12 hours for 
the stain to dry, apply a wash coat of 
lacquer sanding sealer thinned one to 
three. After this has dried at least an 
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hour, sand lightly to remove remain- 
ing traces of raised grain. 

Filling. Since mahogany has open 
pores, filling is necessary. I used nat- 
ural paste wood filler colored with 
walnut-pigmented wiping stain of the 
same make. This is applied according 
to manufacturer's instructions, using 
burlap to clean off surplus filler 
(wiping across the pores). Allow 
ample time for the filler to dry before 
any other coating is applied. 

Inspect the surface carefully for re- 
maining filler. Sand this away with 
6/0 paper and wipe off, using a rag 
moistened with naphtha ( benzine ) . 

Undercoats. Lacquer sanding sealer 
provides good surface build with ex- 
cellent sanding characteristics. I used 
three wet coats (sprayed) to reduce 
the chance of sanding through. Let 
the last imdercoat dry four hours. 

Sand the entire piece, using 6/0 
garnet finishing paper. To avoid cut- 
ting through the undercoat: Dull the 
paper with one or two swipes against 
scrap wood, don't sand across any 
corners, and above all— sand lightly. 
Sand until all surfaces are dull. 

Finish coats. Apply at least three 
full wet coats of clear gloss spray- I 
ing lacquer to all surfaces, allowing 
each coat to dry about 30 min. Wait ' 
at least 12 hours for thorough drying. 
Rub to a soft sheen. 

First wet-sand all surfaces with 
#400 waterproof paper and soapy wa- 
ter. Use a small rubber block to back 
up the paper ( on all flat surfaces ) and 
sand lightly imtil the surface is uni-ll 
formly dull. Inspect frequently by 
wiping with a rag. Stop sanding while 
a few shiny spots can be seen. 

Finally, rub with 00 steel wool, I 
again using .soapy water as a lubri- ' 
cant. Use even strokes, working with | 
the grain until the surface has a 
uniform satin sheen. If you prefer 
a higher luster, use 000 steel wool 
and follow with suitable rubbing com- 
pound.— Fran /j L. Greenuiald ! 
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THIS CAN BE YOUR"BIG BREAK 

if you're a man who doesn't want to be. . . 



REMEMBER, DEAC, OUR Y DO WE HAVE TO GO, 
HIGH SCHOOL REUNION / HONEV? SUPPOSE 
IS THIS WEEKEND. ^ SOMEONE ASKS ME 

ABOUT THAT CRUMMV 
OF MINE...? 





PLEASE, HARRy, 
I'M Uy\t\G TO SEE OUR 
OLD GANG AGAIN. 

OH, V, 
I GUESS SO 

aK. 



HARRy; WHERE 
HAVE you BEEN 
KEEPING yOURSELF?, 



OH,yOU KNOW- 
AROUND. LOOKS LIKE 
YOU'VE DONE 

ALL right; though. 




OH\y SINCE I GOT ( SOUNDS GREAT 
SMARTAND GOT INTO I BUTHOW'DVOU 
ELECTRONICS! ITS \ BREAK IN? 

today's big "growth" 
field! 






\> EASIER THAN yOU MIGHT 
THINK. I LEARNED 
EVERYTHING I NEEDED TO 
KNOW IN My SPARE TIME, 
AT HOME... WITH 
CIEI THEY EVEN 
HELPED ME GET 
tK/JO&TOO\ 



1 




HOW ABOUT YOU? WANT A 
GREAT JOB IN ELECTRONICS? 

GET FULL FACTS IN 

CIE'S 2 FREE 
SUCCESS BOOKSr 
SEND BOUND-IN 
CARD NOW/ 




IF CARD IS MISSING, MAILTHIS COUPON 



CIE 



Cleveland Institute of Electronics 

lyZB E.17th St., Cleveland. Ohio 44114 

Please send me 2 FREE books describing opportunities in 



Electronics and how to prepare for them. 



Name- 



(please print) 



-Age 



AddresS- 



City- 



State. 



Zip. 



□ Veterans & Servicemen: check here for G.I. Bill information 

Accredited Member National Home Study Council ps-48 
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This is the dent ihiit sidrted ii all. Estimates w;'. i is plunger to redress cavity in door 
langL'cl irom S45 lo i^'y^. Rt'pair job slaris |)aiii"l around the dent. 

Roughing up, filling in, smoothing off 




Beat the 
High Cost 
of Body 
Repairs 



You can easily fix 
small dents with a few 
inexpensive tools 



A drill with a disk sanding attachment will 
rciiioxi' the painl and roughen up the 
metal surface so filler will adhere firmly. 
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Putty hardens quickly, so act fast. Don't 
be afraid of using too much— it can always 
be ground down. But apply it smoothly. 



By JIM DAVIS 

/'.s IVf s/ CoaH Editor 



lt'.s happened again. Your car was 
safely parked, you thought— but when 
you came back, there was this deep 
scratch in the door. It isn't much 
damage, but your insurance policy 
has a $100 deductible clause in it. 
Two body shops give you estimates 
of $45 and $55. That much money to 
fix a small scar? Well . . . 

But have you ever thought that you 
could fix it yourself? Dents, dings, 
wrinkles, scratches, and other small 
body damage can be fixed in a day, at 
home, with simple tools and inexpen- 
sive materials. If you start work on 
a Saturday morning, you could have 
the dents straightened and painted by 
about three that afternoon. If you 
think I'm kidding, read on. 

You'll need a minimum of tools to 
produce a good job. The more tools 
you buy, the easier the job will be- 
come. I have done some fine-looking 
body bumping with a large rock and I 
an old ballpeen hammer. But no 
doubt you'll want proper tools. This 
article isn't written to save you gobs 
of money on future body repairs, but 
instead will be useful to those of you 
who like to tackle something new and 
different on a day off. 

Two tools are a must. You'll need 
a body hammer and a bumping dolly. 
How they can be used to shape sheet 
metal in various ways is shown in the 
drawing on page 126. A light bump- 
ing hammer is best for the beginner. 
It usually weighs less than 10 ounces, 
and has a head that is less than five 
inches long. 

One good dolly is a toe dolly. It 
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Where do they come from? 

The men of the United States Army. The men who help stand 
;uard and keep watch to protect our 200,000,000 freedoms. 

They come from anywhere, everywhere. They come from 
lext door, the next block, the next valley. 

They come forward to enlist in ones and twos. Quietly, 
^nd when they are needed, they are there. 

Where does the call to be a soldier come from? 
The same place love of country comes from. 
From inside the man. 

Your future, your decision . . . choose ARMY. 

Use coupon or write: Army Opportunities, Dept. 200A, Hampton, Va. 23369 



Army Opportunities Dute 

Dept. 200 

Hampton, Va. 23369 

Tel! me about soldiering and service 
to my Country. 



Name_ 



Date ot 
_Birth 



Address. 



City 


Coiinty 




State 


/ip 




Phone 


Fdiiratinn 
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has enough edges, points, and curves 
to Iiandle just about any contour on 
tlie car. The hammer and dolly can 
usually be purchased as a set from re- 
tail stores like Sears, Pep Boys, or 
Western Auto. 

Next, you'll need some .sort of 
power grinder. Perhaps you already 
have an electric drill. It can be fitted 
with ii grinding attachment at low 
cost. A flexible rubber or plastic 
sanding block will also make things 
easier for you. It will give you a bet- 
ter grip than just a folded piece of 
sandpaper. 

Waterproof sandpaper. The amount 
of sandpaper you'll need depends on 
(he size of the damage. Household 
grades of sandpaper, however, aren't 
much good for body work because 
these clog with paint particles so 
easily. Waterproof paper, sometimes 
called "wet and dry," is what you 
want. You can get it in all auto-paint 
stores and parts houses. Both sand- 
jjaper and abrasive disks come in 
many grades of roughness. The 
smaller the grade number, the rough- 
er the paper. Grade 60 is quite coarse; 
600 is very fine. The grade you want 
depends, of course, on the type of 
damage that you've got to work on. 



Most dents, scrapes and wrinkles 
have a depressed area, with assorted 
jjaint damage around it. First job is 
to remove the dent, then make repairs 
on the paint. Every body man in the 
country has a pet theory on how to fix 
a dent, but all their theories boil down 
to the same basic facts. 

The dolly does it. The dent was 
made with one hard blow, so straight- 
en it out with one or two hard shots 
with a heavy, blunt piece. Use a lead 
hammer or even a smooth cloth-cov- 
ered rock. When the metal is back to 
a semblance of its original shape, you 
can take over with the hammer and 
dolly. Hit solidly, but not so hard 
that you deform the metal. And get 
this: It's not the hammer that does 
the flattening. It's the weight of the 
dolly plus the muscles pushing it 
against the surface. The tapping with 
the hammer begins at the perimeter of 
the dent. As the spot begins to re- 
form, you move slowly towards the 
center. 

The drawings on page 126 show the 
different techniques used to straight- 
en different types of damage. The 
basic idea in all these operations is 
to start at the ridges of the damaged 
area and unlock the strains in the 



Masking^ filling, wet sanding on primer 




Mask the surrounding area lo keep trom 
spr.iying undamaged parts. Keep the spray 
perpendicular to the surface at all times. 



Primer coal should be thin. Fill bad spots 
and bubble holes with lacquer-base body 
paste in thin layers— it dries slowly. 




Give surface a slow wet sanding before 
.ipplying second primer coat. Use plenty of 
w.ilor lo keep sandpaper from clogging. 

124 I POPULAR SCIENCE 



Spray on the last coat of primer as evenly 
as you can. The text explains how to apply 
topcoats and finish off for a perfect job. 



ridge, which will allow the sheet met- 
al to return to its original shape. 

Since most dents appear in the 
form of a cavity, most repair jobs 
start with working off the dolly. That 
means the dolly is used to brace one 
area of the metal while the hammer 
is applied to another spot. In most 
cases of both flat and crowned sur- 
faces the hammer is moved around 
the perimeter of the cavity, while the 
dolly is kept in one place. 

On convex surfaces the dolly is usu- , 
ally used as an anvil, which means 
you hammer on the dolly. The panel 
will be smoothed out between the" 
working faces of the hammer and the 
dolly. For large waves or corners, this 
means moving both the hammer and 
dolly around until the surface has re- 
gained its original shape. For offsets 
or flanges in the sheet metal, the ham- 
mer hits at the edge of the dolly. 

How hard do you hammer? Don't 
follow through as if driving nails. 
Keep your wrist loose and hit the 
metal in a series of glancing, slapping 
blows. How fast? Professional body 
men work at a rhythmic pace of about 
120 blows per minute. You'll have to 
work slower though, until you learn 
just where to hold the dolly, and 
where to tap with the hammer. In- 
correct placement of either dolly or 
hammer blows can add ripples rather 
than remove them. 

You'll reach a point where contin- 
ued hammering won't do any more 
good. At this stage, you're halfway 
home. Now you'll need some body 
filler and a squeegee. Polyester-base 
fillers have proved a lifesaver to body 
shops. They won't shrink or corrode, 
and they resist acids, alkalies, and 
gasoline. 

Be careful about mixing the cata- 
lysts. Read the instructions on the 
can. After mixing, work fast; the 
hardening begins right away. Be sure 
that the surface is quite clean and 
free of old paint so the filler can bond 
properly with the metal. 

Once it's hard, get out the rotary 
Sander and grind the spot down flush 
with the surrounding surface. Don't 
try to get it perfectly smooth with the 
Sander. Instead, use the sanding block 
and some medium sandpaper. Keep a 
trickle of water on the paper so the 
paint and plastic won't clog the grit. 
Run your hand over the surface to 
check for rough spots. 

The only flaws left at this point 
should be air-bubble pits. That's 
where the body paste comes in. Paste 
dries very slowly, so apply thin coats 
at intervals, rather than one thick 
coat. Sand the whole spot with fine 
sandpaper and you're ready to paint. 

Use aerosol paints. For this type of 
painting, you don't need an expensive 
compre.ssor, spray gun, or other equip- 
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Everything you want to know about camping is in 

Outdoor Life's COMPLEIE BOOK OF E.WING 



THE MOST COMPREHENSIVE GUIDE 
EVER PUBLISHED FOR SPORTSMEN! 





Now you can get sure-fire answers to all your 
camping questions with one great book . . . 
Outdoor Life's authoritative . . . COMPLETE 
BOOK OF CAMPING. It's a gold-mine of informa- 
tion for both seasoned woodsmen and weekend 
campers. Every one of its fact-filled, lavishly 
illustrated pages will add to the success of 
YOUR next trip. 

Covers Every Aspect of 
Camping in Complete Detail 

This vast encyclopedia gives you selection, best 
buys, and how-to-use data on tents, bedding, 
knives, saws, cooking equipment, stoves, lan- 
terns, packs, clothing and more! You'll get a 
full roundup of techniques for choosing a good 
camp site and getting there by car, boat, plane, 
horse, bicycle, canoe, snowshoe and on foot. 
You'll profit from the many chapters on com 
fortable camp living . . . including pitching camp, 
camp cookery, campfires, axmanship, insect con- 
trol, outdoor emergencies. 

And That's Not All! 

You'll treasure the fact-jammed chapter on liv- 
ing off the land . . . shows you how to purify 
water, identify edible plants, snare fish and game. 
And no camper should miss the section on wil- 
derness survival . . . finding your way out of the 
woods, using a compass, starting emergency 
fires, building shelters without tools, sending 
SOS signals, coping with panic when you're lost. 
All this PLUS straight facts on what not to buy, 
sample grub lists, sources for dehydrated foods, 
suggested personal items for your pack, detailed 
instructions on tying knots and hitches. For every 
step of your trip, this priceless volume will be 
your camping ' bible"! 



POCKET-SIZE, WATERPROOF, 
MANY SPECIAL FEATURES 



• 664 subjects indexed for quick 
reference 

• Nearly 300 how-to illustrations 

• Rugged, waterproof cloth binding 
— Pyroxylin-coated for outdoor 
protection 

• Compact 4V2" X VA" size -fits 
any pack easily 

• Directory of sources of FREE maps 
and information 




• 862 U.S. campgrounds pinpointed 
by state, city, route number 

• 123 outdoor recipes - from coffee 
to full dress roast wild turkey 

• Sportsman's First-Aid section - 
endorsed by U.S. Forest Service 

• Complete, up-to-date data on 
family auto-camping 




Written by America's Top Outdoor Experts 



Examine this comprehensive sportsman's guide in your 
own home for 10 days. If it's not the best book on 
camping you've ever seen, return it for a full refund. 
MAIL THIS COUPON TODAY! 



Meet LEN MIRACLE . . . raised In the rugged moun. 
tains of Idaho, thoroughly experienced In wilder- 
nets camping as a U.S. Forest ranger, currently a 
Field Editor of Outdoor Life... and MAURICE 
DECKER, Camping Editor of Outdoor Life for thirty 
years, authority on camping for the Encyclopedia 
Britannica, author of camping, trapping, shooting, 
guRsmithing and leathercritft books. NOW, WITH 
THE "COMPLETE BOOK OF CAMPING", THEIR COM- 
BINED OUTDOOR SAVVY CAN BE YOURS! 



OUTDOOR LIFE BOOKS 



570 



44 Hillside Avenue, Manhasset, N.Y. 11030 

Please rush my giant copy of COMPLETE BOOK OF CAMPING postpaid. I 
enclose $5.95 in full payment. If not delighted, I may return book within 
10 days for full refund 



Name- 



Address- 
City 



-State- 



-Zip- 



Money back in 10 days if not completely satisfied. 
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How to Use theJHammer and Dolly 




ment. All you need are several cans 
of aerosol paints. Surprised? Look— 
if you take your time and think about 
what you're doing, you can paint a 
whole fender this way and make it 
look like a professional job. You need 
two types of paint— a primer and a 
finish color. Use a lacquer-base gray 
primer. But before you dash out with 
the paint, remember these simple 
rules. The spray must always hit the 
surface squarely at all times. Swing- 
ing the can in an arc will cause build- 
up of paint in the center and a light, 
dusty coating at both ends. Read the 
instructions on the can for proper dis- 
tance. Working too close will produce 
runs. Working too far away will al- 
low partial air-drying of the particles 
before they reach the surface, which 
gives a pebbly effect. It's a good idea 
to practice on a piece of plastic or ply- 
wood. 

If any bad spots show up when the 
primer is drying, fill them with body 
paste, and re-sand them when dry. 
Speed up drying with the heat lamp 
you keep in the house. 

Aerosol paints to match your car 
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are available at any good auto paint 
store. Just give the man the make, 
model, and year, and show him the 
color. Specify lacquer— not one of the 
synthetic or acrylic enamels. I'll tell 
you why in just a moment. 

At least three coats. Be sure that 
you shut off the valve at the end of 
each stroke to keep paini from build- 
ing up. Keep your distance to assure 
a uniform finish. Put on at least three 
coats. Now the job is done— almost. 

There is one part that can't be done 
the same day. Lacquer must be sand- 
ed and rubbed before it turns glossy 
—and the lacquer surface won't be 
hard and ready for that for three or 
four days. If you had used enamel, 
it would dry faster, but if you'd made 
any mistakes, there would be no way 
of correcting them. Lacquer is more 
forgiving. The final finish involves 
about 15 minutes wet sanding with 
ultra-fine 600 paper, using lots of wa- 
ter. When the surface feels like a 
sheet of glass, finish up with a rub- 
bing compound. This will bring out 
the gloss and help to blend the repair 
in with Ihe surrounding surface. HE 



Gasoline and Octane Rating 

[Continued from page 89] 

ments for the very same make and 
model of new cars vary by several 
numbers. And, as engines age, the 
requirements may vary to an even 
greater extent, since each car owner 
drives his car differently and has his 
car serviced and maintained some- 
what differently. 

The results of one recent test pro-' 
vided striking evidence of the differ- 
ences between individual car engines 
and their octane requirement. The 
Coordinating Research Council, a 
nonprofit organization jointly spon- 
sored by the Society of Automotive 
Engineers and the American Petro- 
leum Institute, in its 1968 study of 
octane requirements, measured the 
antiknock performance of 26 new, 
popular-make cars equipped with the 
same V-8 engine. These 26 cars varied 
in octane requirement from a low of 
88 to ^ high of 96. 

The results of this, and similar 
tests, led the Du Pont Petroleum 
Chemicals Division to conclude that, 
"It is clear from the variation in re- 
quirements among cars that neither 
the automotive nor the refining in- 
dustry can predict in advance, nor 
advise the motorist, of the absolutei 
octane level requirements of his par 
ticular car as he drives and maintains 
it." 

MATCHING GASOLINE TO CAR 

The inescapable conclusion to be 
drawn from any discussion of research 
octane ratings and their posting orl 
service-station pumps is that the only 
sure way a motorist can match a gas- 
oline to his car is to try different 
brands and grades, and to select tht 
one or ones that perform best in his 
own car under his unique set of oper- 
ating conditions. And, fortunately 
because knock is audible and can b« 
heard by the motorist, his most relia 
ble guide is his sense of hearing. Wit! 
this warning, the consumer can quick 
ly seek out and find a competitivi 

I gasoline that will perform well in hii 

I car. 

Gasoline suppliers, too, know thai 
the consumer can readily protect him^ 
self against an inferior product h\ 
changing brands if he is not satisfiec 
I with the performance of the gasoline 
he is using. The marketer who pro 
duced an inferior fuel would soon fine 
himself losing out to his many com 
petitors. Competition among oil com 
panies, even without posting of octanj 
ratings, has always proved— and wil 
continue to prove— to be the best as 
surance to the consumer of a con 
stantly improving quality in moto 
fuel. 
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HOW TO MACHINE A 

Boring-Bar Holder 

with Extra Talents 



By WALTER E. BURTON 



I wo pipe nipples and a cap are the 
major components of this sturdy bor- 
ing-bar holder for a lathe. The at- 
tachment can handle tool bits too 
bulky for a regular tool holder. 

Dimensions are for a holder to be 
clamped in the toolpost slot of a 9" 
South Bend lathe. The holder con- 
sists essentially of a length of pipe ( or 
nipple) telescoped inside a larger, 
capped nipple. Two hold-down bolts 
exert pressure on the cap for gripping 
a boring bar extending horizontally. 

Pipe fittings. You'll need a 2 " nip- 
ple 4" long, a cap for this nipple, 
and a IV2 nipple 5" long. A plain 
piece of pipe could have been used 
instead of the IV2 nipple. You will 
also need two hexhead 1/4 "-20 bolts 
4" long, one 6-32 bolt V2" long, and 
a 1/2 "-by-1 1/4 "-by-21/2 " steel block ma- 
chined to fit the lathe toolpost slot. 
In this, tap two holes VA" apart to 
receive the i/i"-20 bolts. 

Chuck the pipe sections, using a 
steady rest to restrain the outer ends, 
and machine unthreaded ends square. 
At the same time, trim the sections 
to approximate length. Final length 
of the 2" nipple is determined with 
the cap in place. 

In the cap, drill six 1/4" (or slight- 
ly larger ) bolt holes spaced uniform- 
ly around a 11/4" circle. Screw the 
cap tightly on the 2" nipple, and 
machine the cap to reduce its bulk. 

Boring-bar holes. Drill three sets of 
holes through the combined, tele- 
scoped pipe sections, at right angles 
to their axis, to accommodate boring 
bars. To do this, assemble the parts 
as follows: Cut a piece of 3/16" to 
V4" metal or hardboard to fit inside 
the pipe cap so it will act as a tem- 
porary spacer between the inside of 
the cap and the end of the smaller 
pipe section. Make notches or holes 
to pass the two hold-down bolts. 



Use wire rings, wedges, or other 
temporary devices to provide fairly 
uniform spacing between the inner 
and outer pipe sections when assem- 
bled. Near the bottom of the outer 
pip>e, drill and tap through both pipe 
sections to receive a 6-32 bolt. Be 
sure that the inner .section is tight 
against the spacer in the cap. 

For accurate drilling. Using any 
pair of bolt holes in the cap, mount 
the holder firmly on the compound 
slide, and swing the slide so it paral- 
lels the lathe axis. Using the cross- 
slide screw, center the holder ( with 
respect to the nipple diameter ) with 
the headstock-spindle axis. Start the 
hole with a center drill, use a small 
bit to drill pilot holes through all 
four pipe walls, and finally enlarge 
these holes to a size to take the bor- 
ing bar. Move the hold-down bolts 
to another pair of holes and repeat 
the operation; then do this again. 
Thus, merely by shifting the hold- 
down bolts to the proper holes in the 
cap, you can position the holder .so 
any of three hole sizes will be used. 

The precise hole sizes will depend 
on the diameters of the boring bars 
or other tools you expect to use. 

Finishing up. After drilling the bor- 
ing-bar holes, disassemble the holder, 
remove the temporary spacers and 
burrs and chips, and convert the 6-32 
hole in the inner pipe section into a 
vertical slot extending down, from a 
point slightly above the original hole 
position, to the pipe end. The 6-32 
bolt tip should slide easily in this slot. 

When you reassemble the holder, 
tightening the hold-down bolts tends 
to move the outer pipe section down- 
ward, producing a powerful shearing 
action for gripping the boring bar. 
The total movement of the outer pipe 
will determine the minimum diameter 
of bar that any particular hole size 
can grip. You may find it desirable 
to convert one or more sets of round 
holes into square ones for gripping 
square or rectangular bars or bits. 





Some of the versatility ot the holder is 
seen in the photos above and below. Above, 
the holder, made of common pipe fittings, 
is used to machine inside a brass sleeve. 




Tool bits that wouldn't fit common holder 
go into this one. A rectangular-section, 
high-speed steel bit is being set up for 
chamfering inner edge of a cast-iron ring. 



APWiOXIMATILr 

, • , BOt-TS - 




- 'A -20 THREAD TO FIT TOOLPOST 

SLOT 




Machine outside of cap for neater, more 
compact appearance. The six holes are for 
hold-down bolts. Boring-bar hole is bored 
through assembled pipe sections, center. 
Compound slide parallels lathe bed. At 
left, you see the parts of completed 
unit. The 6-32 bolt in larger pipe engages 
a slot In smaller one to keep holes aligned. 
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Make stuck 
shower doors 
slide the 
push-button way. 

When shower doors get stuck, spray 
with 3-IN-ONE PENETRATING 
OIL in the aerosol can — and doors 
slide at the touch of a fingertip. 
3-IN-ONE PENETRATING OIL is 
the remarkable oil-spray that pene- 
trates deep to help 
loosen rust . . . and 
lubricates, so shower 
doors slide easy. Get 
3-IN-ONE PENE- 
TRATING OIL at all 
hardware stores. 

3-IN-ONE 

PENETRATING OIL 




Reflnish marred or 

i[ouged furniture 
ike new. 

Fill in wood gouges, nicks and 
scratches like professional carpen- 
ters do with GENUINE PLASTIC 
WOOD Cellulose Fiber Filler. 
Handles like putty, hardens like 
wood. Plane it, sandpaper it, varnish 
it, paint it for true, professional fin- 
ish. GENUINE PLASTIC 
WOOD comes in walnut, 
oak, mahogany or natural 
color. At hardware stores 
and supermarkets. 
GENUINE 



PLASTIC 
WOOD^ 



CELLULOSE FIBER FILLER 




Be a SURVEYOR 

SNAP MAKER 




- ll 

Join a Surveying Team- / . 
get in on planning of Amer- 
M highways, briages, d3m$.^l 



subdivisions, etc. Wond«tlLi1 outdoor work 
Ideal (or those who like to work with their 
hands. 1000s exciting big pay (obs open now 
to qualilied men. U S Bureau ol Labor StatiS' 
tics predicts shortage of SO.OOO civil engi 
neerinE technicians iSufweyors. etc.) by 19/S 
as construction of higtiways, airfields, water- 
ways skyrockets upward. Our easy step-by-step 
home-study plans have helped IOOO5 beginners 
toward prestige salary, security Big 6B-piece 
Surveying Kit (training transit, drawing, instru- 
ments, etc.) given to ycu when you enroll. 
Thousands ol Surveyors got their start ItinwEh 
home-sludy. You can too! Send for "SURVCt- 
ING CMCER KIT "-ALL HIEE! No Salesman will 
call. Write & slate age. 
' NORTH AMERICAN SCHOOL OF SURVEYING I MAPPING 
4500 Campus Drive • Dept. 04185 University Plaza. Newpoil. Calif. 92660 



Career in 

ELECTRONICS? 

Career training at home the new easy way with 
RCA Institutes. Kits with many courses. Pay as 
you order or easy monthly payments. Send for 
free 64 -page book. 

RCA INSTITUTES. INC. 
Dept. 700-003-j 
320 W. 31st St. 
N. Y., N. Y. 10001 
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SHOP TALK 



By ROBERT P. STEVENSON 



Wood butchers, beware! Tool-wielding women advancing 

I'm still not sure how all of us masculine wood butchers should react 
to a news report out of Los Angeles which says that more than 40 per- 
cent of all hammers, screwdrivers, and handsaws sold annually in the 
U.S. for home use are being bought by women. Say that again? Yep. 
40 percent— and the percentage is growing every year. This trend was 
revealed in a nationwide study conducted by Pendleton Tool Industries. 
Inc. According to the survey, the largest single group of women buying 
tools is in the 21 to 35 age bracket. That figures. I guess, since 21-35 is 
probably the most active period for fixing up the home nest. Will the 
trend lead to the sale of "his" and "her" tools? Well, perhaps not; but 
Frank McDermott. president of Pendleton, has this to say: "We've 
changed the design and finish on several of our lines of tools to make 
them more suitable for a woman's hand." So now vou know. 



Red 



cedar shingles come in a variety of fancy butts 

So maybe you think of a wood .=hingle as always having a square butt? 
Not so. Take a look at the range of fancy-butt shingles I saw on a recent 
visit to headquarters of the Red Cedar Shingle & Handsplit Shake Bu- 
reau, Seattle, Wash. Their names: 1. diagonal: 2. half cover: 3. diamond; 
4. round; 5. hexagonal; 6. octagonal: 7. acorn; 8. arrow; 9. fish-scale. 
Those aren't all the possible styles, either. The bureau notes that since 
fancy-butt shingles are custom-produced, "the variation in shapes is lim- 
ited only by one's imagination." Fancy-butt shingles are always 5" wide 
and either 16" or 18" long. Laid with a weather exposure of 6", a square 
of the shingles will cover an area of 100 square feet. 

Specialty products often may have other uses 

Products designed for a special function often can be made to fill other 
needs if you only know they exist. That occurred to me on a recent visit 
to the Simpson Timber Company in Seattle, Wash. The products that 
prompted the thought: Simpson Skidguard and Simpson Thermolam 
Insulated Ice Floor. Skidguard is exterior-type plywood with a plastic 
overlay into which a waffle pattern is embossed. The surface provides 
safety wherever moisture might make slippage a problem— on boat decks, 
docks, house decks, poolside patios, and other walkways. Thermolam 
consists of a sandwich of V2 " polyethylene insulation bonded between 
two face panels of %" overlaid plywood. The 4'-by-8' panels make it 
]}ossible to turn an ice arena into an auditorium (or back again) in less 
than two hours. The sandwich layer protects the ice from melting when 
the hall is heatetl. What other uses could you find for these products? 



Current free pamphlets include one on tool sharpening 

What sharpening stone should you use for each sharpening job and 
how should you use it? A new brochure gives good-to-know facts about 
sharpening knives, plane blades, chisels, mower blades, home cutlery, 
hatchets, axes, and other tools. Write to F. T. Capalino Jr., the Carbo- 
rundum Co., Box 477, Niagara Falls, N.Y. 14302 . . . Masonite offers a 
full-color brochure showing many beautiful things you can do with 
Royaltile panels in a bathroom. Send a postcard for Form 7024. Mason- 
ite Corp., Box B, Chicago. III. 60690 . . . For a booklet describing the use 
of particleboard. hardboard, and plywood underlayments for floors, 
write R. E. Perdew, Georgia-Pacific, Box 311, Portland, Ore. 97207. 

Special firearm commemorates Texas anniversary 

Even if you're not a gun buff you'd take 
a second look at the handsome hardware 
in this photo. A star-studded border sur- 
rounds a large star, and the dates 1845 and 
1970 adorn the gold-plated receiver on a 
lever-action firearm that Winchester offers 
this year to commemorate the 125th anni- 
versary of the Lone Star state. 

128 ' POPULAR SCIENCE 




I'ed material 



Toothless 
Sawblades 

(Con(. from page 707] 

Which grit? All grits 
cut comparatively 
smooth edges with 
little feathering and 
chipping. Fine-grit 
tungsten blades should 
be used in thin, hard 
materials when cut 
quality is important, 
most particularly when 
chipping or delamina- 
tion might be a prob- 
lem. Medium-grit 
blades can be used if 
you wish the job to go 
faster, or if you find 
that the material 
you're cutting is pack- 
ing between the tung- 
sten-carbide particles. 

Coarse-grit blades 
cut the fastest, and 
since they form a 
wider kerf will make 
smaller radius cuts 
than blades with finer 
grits. This is akin to 
being able to make a 
tighter turn with a 
wide, heavy-set blade 
than a no-set, narrow 
blade. There's just 
more room to ma- 
neuver. 

Tool speed can be a 
factor in working most 
efficiently with tooth- 
less blades. On a saber 
saw, slower speeds 
work best on such ma- 
terials as stainless steel 
counter-top materials. 
I found it best, in all 
cases, to start at a slow 
speed and, when nec- 
essary, rev up slowly 
to a speed that would 
keep the blade cutting 
most efficiently. 

The handsaw blade. 
The speed factor is 
even more important 
on a band-saw. If you 
planned on cutting all 
materials from tool steel through cer- 
amics to wood, you would require 
speeds (in fpm) of 150 to 3,000, and 
in some cases you would even require 
a coolant. However, for average home- 
workshop chores involving common 
materials, the normal range of wood- 
working speeds is fine. 

The blade was impressive on a 
whole range of materials I tried. With 
care, it made near-perfect cuts in un- 
supported aluminum — you hold the 
material flat around the blade area 




Dremel's dream tool . . . the 
compact, portable power shop. 

The Moto Shop weighs only 12 
pounds. It operates on a table top 
and stores on a shelf. It Is basically 
a jigsaw with a 15-inch throat. It has 
a powertakeoff for a grinding wheel, 
sanding disc, or buffing wheel. And 
there's a flexible shaft attachment, 
too, for carving, polishing, drilling, etc. 

When an idea takes shape, Dremel 
Moto Shop shapes the idea. Build a 
better dream. Dream priced at $37.95 
to $54.95. 




Dremel Moto Tool — the 
most versatile tool you can 
own . . . grinds, carves, 
drills, polishes, deburrs, 
sharpens, engraves, routs! 
Fastest, most powerful tool 
of its kind. Permanent mag- 
net, 30,000 RPM constant 
torque motor defies stall- 
ing. Complete kits with 
storage case and 34 acces- 
sories from $34.95 to 
$49.95. 



with 

Dremel 

Creative 
Power Tools 

Years from now, you'll be 
glad you got a Dremel 
creative power tool today. 
Not just because its super- 
ior quality makes it outlast 
and outperform them all . . 
but also because years from 
now your grown-up children 
will be closer to you, cher- 
ishing the memories of when 
your family had the fun of 
Building A Better Dream 
together. 



Creating witin a Dremel is a Family Affair! 




Make Room tor Mamma. She goes creative 
with Dremel Moto Shop, a complete power 
shop in one compact, portable unit with 
attachments. Many women are creating 
their own gifts, Knick-knacks, toys, house- 
hold items. Some are even making money 
by selling their creations as gilt items. 



pug ap Junior. Encourage his natural 
creative Instincts with the Dremel Moto 
Tool. It makes child's play of any job, be- 
cause it works so efficiently. Even Junior 
can hold this compact power tool in one 
hand, just as he would a pencil. You build 
a better man when your boy enjoys build- 
ing a better dream. 



For Handy Hubbies and Hobbyists. He'll 
get professional results with his Dremel 
Moto Tool. It handles any job with pre- 
cision: makes it fun to do home projects, 
make household repairs. Gives you the 
"feel" you like for delicate, precision 
work -muscle, too, when it's needed. 



WRITE for free literature or see your dealer for a dem- 
onstration. Send $1.45 for 160-paee "Dremel Handbook of 
Hobbles, Crafts and Projects." It's jam-packed with fun- 
filled projects for the whole family. 



CREATIVE POWER TOOLS 

Dreniel Mfg. Co. 
Depl.1170-E • Racina, WIscondn 53401 



and feed just enough to keep cutting. 

The handsaw blade cut plastics at 
regular woodworking speeds without 
the fusing of waste that can occur 
when working with a toothed blade. 
Edges require little work to bring 
them to a bright polish. 

I tried it, too, on a section of solid- 
core door. The medium-grit blade 
works with a very fine kerf and causes 
as little feathering below as it does 
above. 

The Remington toothless saber-saw 



blades should be available in local 
stores now. Bandsaw blades are some- 
thing else, even though they are being 
used widely in industry. Best bet here 
is to check price and availability by 
contacting the Remington Arms Co., 
Inc., Barnum Ave., Bridgeport, Conn. 
06602. 

There is a possibility that a tung- 
sten-carbide-grit circular-saw blade 
may be coming up, and I'm on the list 
for one. I'm looking forward to re- 
ceiving it and telling you about it. KE 
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Strobe effect was ob- 
tained on Tri-X film 
by setting lens at f/4 
with light about three 
feet away. Hammer 
was lifted in slow arc. 




GREEN (NC) 
BLACK^il^^RED 



CHECK VOLTAGES 
TO eCOUND WITH 
2(\000 OMM/VOLT METER 




OPTIONAL 
. , COMMERCIAL COIL (g 

* STANCOe P6426 

GREEN^Vr^REO 
(#«) 

ANOOe 



BLACK 
(#2) 




Variable-Rate 
Repeating Strobe Light 
You Can Build 



By STEPHEN DANIELS 



When mounting reflector around 
bulb, adjust to avoid hot spot. 
Unit is small enough to tote to 
parties, plugs in any 110 outlet. 



Rapid bursts of light add interest to photos, give party 
action the flickering look of old-time movies 



Strobe flash effects are everywhere 
these days— in theatres, go-go clubs, 
advertising displays. The stopped- 
motion flicker is eye-catching, and it 
can add punch to a private party, as 
well. Once you own a flasher, you 
can also have fun experimenting 
with multi-image photos. 

High price tags on commercial 
units have been the hitch to owning 
one. But thanks to the availability of 
a low-cost flash tube and SCR, you 
can build this electronic multiflash 
foi less than the price of a cheap 
speed-light. All parts for the version 
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shown here ran slightly over $17. 

Easy assembly. The unit shown is 
built into a 2"-by-33/4 "-by-61/4" phe- 
nolic instrument case. Most of the 
components are wired on a 3"-by-4" 
piece of perforated phenolic. To start, 
locate and drill holes in the case for 
the line cord and line-cord-terminal 
strip (S, T, and Rl above); mount 
the strip, the cord, the switch, and the 
transformer. You can now wire the 
power circuit. Start on the circuit 
board proper by locating and drilling 
two holes, which allow the board to 
slip down onto a pair of metal spacers. 



Use the board as a template to make 
these holes in the box. As much of the 
wiring as possible should be done on 
the top of the board, but a few leads 
must run underneath. Leave termina- 
tions for the input from T, L, Rr> 
and both ends of D2. 

Wiring the flash tube. Cut a %"-by- 
1" slot in the top of the box to pass 
the contacts of the flash tube. My FT- 
106 tube came from Bowman Elec- 
tronics, 155 E. First Ave., Roselle, 
N.J. and cast $3. Secure the leads to 
a terminal strip mounted as nearly 
flush as you can possibly mount it 



Build a Strobe Light 

[Continued] 

the bottom of the case. A piece of 
)kup wire insulated with coil dope 
luld be connected to the high-vo!t- 
1 terminal of the tube. Make con- 
•tions from board to tube and 
unt the board in the case on its 
ndoffs. Connect T, mount R5, and 
e the control into the circuit, 
rrigger coil— make or buy? A com- 
rcial trigger coil can be used foi' L, 
; I had accurate results with a 
ne-wound unit. To make it. start 
h a piece of "'n;" plastic or fiber tub- 
. Bore two holes about " i.; " apart 
i thread one end of No. 22 enam- 
i wire through. Wind ten close 
ns. Dope carefully and wind a sin- 
layer of cloth or pla.stic tape over 
turns. For the secondary, use No. 
or No. 40 enameled wire. Wind 70 
amble-wound turns in the same di- 
tion as the first winding, dope and 
dry. Repeat this procedure three 
re times and dope the final layer 
ivily. Connect the end of the pri- 
ry to the start of the .secondary to 
e an auto-transformer configura- 
1. The junction of the windings 
ms terminal 2. I glued the coil in 
ce to keep it away from other parts 
the circuit. Terminal 3 should be 
lated as shown. 

teady for testing. Turn the unit on. 
should immediately begin flash- 
. Top limit is set by R4. This re- 
or may be lowered somewhat, but 
longed operation at very high 
eds will shorten the life of V. 
o voltmeter checks are indicated 
the diagram, to help you track 
vn any problems. 

'hotos may be taken with the cam- 
aimed into a dark room, the sub- 
t against a dark background. With 
strobe two to four feet away and 
ight angles to the subject, you can 
film as slow as ASA 125 at aper- 
es of f/2 to f/4. You can also use 
unit as an auto-timing light. 
Jne word of caution: Most people 
uncomfortable watching strobe 
its in dark areas, and some (epi- 
tics, for instance) should never 
k at them. So turn the light away 
Ti people, and use it with care. The 
comfort is lessened, iif course, if the 
m is not darkened— but then so is 
strobe effect. HI 

PARTS LIST 



-RCA 2N3529 
)2-400 PIV 

silicon diodes 
flura FT106 
itancor P6426 
(or see text) 
NE-2 

20-ohm, 5 watt 

esK 

120K 
1 meg 

10 meg linear 
potentiometer 



Cl-12 mfd. 450« 
C2-20 mfd. 450v 
C3-.05 mfd. 400v 
C4-.1 mfd. 400v 
T— isolation 

transformer 
S-SPST toggle 
Misc: case, perf- 
board. terminals, 
line cord, knob, 
reflector (from 
BC flashgun or 
equiv.). hardware 
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HOME 
APPLIANCE DIVISION 





COLOR TV 
295 SQ. IN 
PICTURE 



Up to 3t kits . . . Build your 
Own color TV — Compu-Trainer 
— osciHoscope -- many others. 
See catalog for details. 



ELECTRONICS DIVISION 

• Matter Coursa In 
Color TV Semicing 

• Color TV Servicini 

• Master Course in TV 
It Radio Servicing 

• Practical TV t 
Radio Servicini 

• Master Course In Elec- 
tronic Communications 

• FCC License Course 

• Master Course in 
Electronics Technology 

• Industrial and Auto- 
mation Electronics 

• Computer Electronics 

• Basic Electronics 



MECHANICS DIVISION 




Master Course in Auto, 
Truck & Diesel Mechanics 
Automotive Mechanics 
Truck & Heavy Duty 
Mechanics 




* Home Appliance Master 

Technician's Course 

* Home Appliances Servicing 

* Handyman Appliance Repair 

Up to 8 kits including new 
exclusive Circuit Trainer (except 
in Handyman course.) 
See catalog for details. 




AIR CONDITIONING, 
REFRIGERATION DIVISION 

• Master Course in Air 
Conditioning, Refrigeration 1 
t, Heating 

• Air Conditioning & 
Heating 

• Refrigeration 



16 kits. Leak detector. 
Hermetic analyzer, tools 
& others. See catalog 
for details. 



• Engine Tune-Up & Electricity 

8 kits including 4 Electronic ^ 
Test Units. See catalog^ 

for details. 



BREAK AWAY from low pay and a dull job. Move ahead 
in an exciting career where the big-money opportunities are 
now bigger than ever: Electronics, Mechanics, Home Appliances, 

ior Air Conditioning and Refrigeration. 
You can do it with NTS home training. NTS makes it easy to learn... because only 
NTS uses the Project Method for home training. You get more professional kits to 
build actual, on-the-job equipment. So, your training is more interesting, more complete. 

Don't waste another day. Start now. Mail the coupon, below. 



NATIONAL 



SCHOOLS 



TECHNICAL 
WORLD-WIDE TRAINING SINCE I90S 

4000 So. Figueroa St., Los Angeles. Cal. 90037 

Accredited Member: National Home Study Council; 
National Association of Trade t Technical Schools 

CLASSROOM TRAINING AT LOS ANGELES 
NTS occupies a city block with over a 
million dollars in training facilities. 
Ctieck special box for details. 



Send for FREE illustrated 
catalog and complete 
information on the field 
you choose. Sample 
lesson included. 



NATIONAL SCHOOLS 

4000 So. Figueroa St., Los Angeles, Calif. 90037 



Please rush FREE catalog and sample lesson for 
division checked below. Check one only. 

a ELECTRONICS DIVISION (DePt. 202-050) 

a AIR CONDITIONING, REFRIGERATION DIV. 

a MECHANICS DIVISION 

□ HOME APPLIANCES DIVISION 



Name. 



.Age . 




Address. 



City. 



.State. 



-Zip. 



iG Check for veteran training under new G.I. Bill. 
!□ Chech if interested ONLY in classroom training at Los Angeles. 



George Daniels* HOW TO USE HAND 
AND POWER TOOLS gives you all the 
wordandpicture info you need. Dis- 
cover new techniques and tricks for 
building and repairing with every im- 
portant workshop tool. 22 big chapters. 
325 illustrations. Hard-gloss paper 
cover. 

Satisfaction guaranteed or money back. 

To order send check or money order 
for only $1.95 to: 
POPULAR SCIENCE. DepI 570, 44 Hillside Ave, Mtantassft. NY 11030 



EASIEST 
WAY 
WITH 

TOOLS 




Grow wiik photography. 
Be a technician. 



J . ... A.- 

«■.;, iiATr.., 

It..' • .--1., I* n 



FREE 
BOOK 




Write today for i FREE copy or Itluttrited Uw book, 
"THE LAW-TRAINED MAN," which ihowi how to earn 
tta* profciilonal Bachelor of Laws (LL.B.) degree throuth 
home study of the famout Blackstone Law Course: Book* 
(nd lessons provided. Moderate cost: easy terms. Write now. 

Blackstone School of Law. 307 N. Michigan Ave. 
Poundtd 1890 DepL 125, Chicago 1, Illinois 




National Camera 

^ Tmthnhn I TrmMnt D<»<i).i. 



. . . SWISS OR AMERICAN 

riii'lU'". Iiluitcrii Sucil/t-y Sv^U'rii ^t;iit^ yim 
'luiUiiiu H-l'uil's il;jlil aua.x. Iii'ii-I<m» >UI1I 
^■•■l> li.v ^ti>i> ul Itonif ill HpUII- lIlIK*. 
Ilil-lniiia iiwarilfit. Kri'i* s:ilii|il<> Ii'^mmi. .Vit 
..MI'.:alloii. 

CHICAGO SCHOOL OF WATCHMAKING 

3cst. -150, Fox Pi^e- Grr.e, II in .r -0021 
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The Case for Central Air Conditioning 

IContinued from page 69] 



• A fairly new, modern, warm-air 
setup usually requires no more than 
the addition of a fan-cool unit. The 
original furnace fan moves the cold 
air as it moves warm. The fan in the 
fan-cool unit takes care of the extra 
air-moving load caused by the cooling 
coils, air filter, etc. 

A new do-it-yourself kit lets you 
add central air conditioning to your 
present forced-air heating system for 
about $450; it involves less than a 
day's work with ordinary shop tools. 
( For information, write Albion Div., 
McGraw-Edison, 714E No. Clark St., 
Albion, Mich. 49224. ) 

• Older warm-air systems may not 
have the air-moving capacity, since 
cold, heavy air is harder to push 
around than warm, light air. In this 
case, the fairly simple solution is re- 
placement of the old fan with a 
larger one. 

• In an old house heated with a 
gravity air system, or perhaps up- 
dated from gravity to a version of 
forced air by introduction of a blow- 
er, the problem becomes greater— and 
so variable that generalities are risky. 
You'll get your best answer from a 
local air-conditioning contractor. 
However, in a great many cases, it is 



possible to hook a cooling coil into 
the system in a way that will produce 
satisfactory cooling. It's not so simple 
to achieve the side benefits of air 
cleaning and humidification, however, 
unless you junk the old furnace and 
replace it with modern warm-cool 
equipment. That is, in fact, the rec- 
ommendation of most air-condition- 
ing authorities, who point out that a 
modern all-function unit is so effi- 
cient that it will do its job even when 
hampered by less-than-excellent duct- 
work. And it will do its heating work 
so much better than the old system 
that the new one pays for itself. 

• If your house is an old two-story 
building, it might be best to add cool- 
ing to the furnace and let it handle 
the first floor. Then, install a small 
unit in the attic to cool the upstairs. 

• In a hot-water-heated home— the 
"hydronic" system— the problem is 
still tougher. You can replace simple 
hydronic radiators with recently de- 
veloped units, which include small 
fans and rather more elaborate fins 
to transfer heat. In hot weather, 
chilled water runs through these radi- 
ators. The authorities say that the 
cooling is excellent, but the cost is 
high, compared to air systems. In 



addition, you do not get the benefits 
of cleaned air, nor of whole-house 
continuous air circulation. 

When the decision in a hydronic- 
heated house is to install a central 
system, ducts go in through basement 
or crawl space or attic. For a two- 
story house, you use basement duct- 
work to handle the first floor and at- 
tic duckwork to handle the second. 
The ducts are often easy to tuck into 
corners and along ceiling edges. 

Serious thought should be given to 
replacement of a hydronic system 
with an entirely new CAC central sys- 
tem, particularly if you're operating 
an old furnace with old-fashioned ra- 
diators. You'll save space, and much 
of the cost of a new installation will 
be relieved by the efficiency of a mod- 
ern system, plus the reduced upkeep 
and maintenance charges of one sys- 
tem vs. two. 

How about window units? A room- 
size conditioner— or even a team of 
them— can never produce the overall 
performance you get from a central 
system. If a unit is installed in a con- 
finable room, it will do a pretty fair 
job for that room. But if the room 
connects with another— if the door is 
left open, or if there is considerable 



The smokeless tobaccos. 

They axerlt lit, puffed or inhaled. They're too good to smoke. 




Put a pinch between gum 
and cheek, and enjoy it. 
Without even chewing. 
The smokeless tobaccos are 
too good to smoke. 
You get all the satisfaction 
of prime aged tobaccos. 
They cost less, too. 
Sure beats smoking! 



*"NTER6REEN FLAVOREO 



Original 



Raspberry 



For information on how to use smokeless tobaccos, please write: 

United States Tobacco Company, Dept.PS.630 Fifth Ave., New York, N.Y. 10020, 



Skoal' and Copenhagen* 
also available in Canada. 
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The Case for Central Air Conditioning 

[Continued] 



in-and-out or through traffic— the ef- 
fect of the air conditioner is diluted. 

In most houses with interconnect- 
ing living room, dining room, kitchen, 
family room— and hallways— the only 
confinable rooms are bedrooms. Thus, 
a room conditioner can do a good job 
in one bedroom. Two of them handle 
two bedrooms. It takes three for three. 

And— at about the level of three 
room-size conditioners, your invest- 
ment starts to reach the cost of a cen- 
tral system. This is particularly true 
if you resort to an outsize model, hop- 
ing to take care of a combination liv- 
ing-dining situation. 

Room units are becoming more 
sophisticated. They now have models 
that sense temperature needs and 
modulate to produce the comfort level 
desired. Some models even have a re- 
versal phase. When it gets too cool, 
they turn on the heat and move warm 
air into the room. Some have two or 
three levels of output, and you can 
set them to meet changing conditions. 

But they continue to be, at the best, 
cooling systems that serve mainly to 
make sleeping rooms comfortable dur- 
ing intolerable weather. 

Central equipment is likely to have 
a basic engineering advantage over a 



window air conditioner; the two sys- 
tems evolved from different sources. 
Window units have traveled the 
home-appliance route, and their pro- 
jected life is about seven years. Cen- 
tral home equipment, on the other 
hand, is an outgrowth of industrial 
installations — sophisticated systems 
designed for office buildings. The pro- 
jected life of such equipment is at 
least 20 years. 

Can you pre-guess costs? Not very 
accurately. Too much depends on the 
orientation of the house, the size and 
position of its windows, even the color 
of its roof (a light roof reflects heat, 
while a dark one can add as much as 
20 percent to the heat load ) . Insula- 
tion is even more of a factor in cool- 
ing than it is in heating, for the simple 
reason that vast excesses of heat can 
be produced when the heat loss is 
high, but it is impossible to produce 
enough cold, cleaned, and dehumidi- 
fied air to offset excess "cold loss." 

The industry does have some rules 
of thumb on costs : 

• A house that is well designed, 
well built, and well insulated will re- 
quire roughly 12,000 BTU for every 
600 square feet of floor space. 

• In new construction you'll pay 



somewhere around $225 to $250 for 
each 12,000 BTU of cooling. 

• In an existing house the cost is 
a little more than new construction— 
about $250 to $375 per 12,000 BTU. 

For further information on central 
air-conditioning systems, write one of 
the leading manufacturers listed be- 
low—or ask a local heat contractor. 

Airtemp Div., Chrysler Corp., 1600 Webster 
St., Dayton, Ohio 45404. 

American Standard, Inc., Residential Air 
Conditioning Dept., Woodford Ave., Elyria. 
Ohio 44035. 

Bryant Air Conditioning Co., 7310 W. Morris 
St., Indianapolis, Ind. 46231. 

Carrier Air Conditioning Co., Carrier Pkwy., 
Syracuse, N. Y. 13201. 

Climatrol Industries, Inc., Ste. 1810, 633 W. 
Wisconsin Ave., Milwaukee, Wis. 53203. 

Fedders Corp., Edison, N. J. 08817. 

General Electric Air Conditioning, Appliance 
Park, Louisville, Ky. 40225. 

Heil-Quaker Corp., 647 Thompson Lane. 
Nashville, Tenn. 37204. 

Lennox Industries, Inc., 200 So. 12th Ave., 
Marshalltown, Iowa 50158. 

The Trane Co., 206 Cameron Ave., La Crosse, 
Wis. 54601. 

Westinghouse Air-conditioning Division, 
P.O. Box 510, Staunton, Va. 24401. 
Whirlpool Corp., Benton Harbor, Mich. 

49022. 

The Williamson Co., 3500 Madison Rd, Cin- 
cinnati, Ohio 45209. 

York Division, Borg-Warner Corp., P.O. Box 
1592. York. Pa. 17405. 



Oneofakind 



No other distiller makes his whiskey 
the same way we make Seagram's 7 Crown. 

So no other whiskey has the same 
smooth taste. 

Or the same consistently fine quality. 
And guess what. 
No other brand of whiskey is 
asked for as often as 7 Crown. 
It figures, doesn't it? 
Say Seagram's and Be Sure. 




Seagram Distillers Co., N.Y.C Blended Whiskey. 

86 Proof. 65% Grain Neutral Spirits. 

MAY 1970 1 133 



Four-Track Crawler with Hoverpads 

IContinued from page 59] 



straight lengthwise while the tractor 
itself moved at an intermediate angle. 

With four tracks driven, the resul- 
tant speed and direction is the vector 
sum of the speeds of the individiial 
tracks. Thus the crawler can turn 
sharp corners, zigzag, orbit in a circle, 
or trace a spiral— all while facing the 
same way. It moves like a coin slid 
by your finger around a tabletop. 

This peculiar locomotion would be 
ideal for a forklift truck working in 
the narrow aisles of a warehouse; for 
remote handling of radioactive, ex- 
plosive, or other dangerous materials, 
or of anything in hazardous areas. 

Combined with hoverpads to float 
the load on air cushions, these tractors 
could shift heavy machinery with pin- 
point precision, or even maneuver 
giant aircraft in a hangar or on the 
tarmac. 

Like Topsy— it grew. The idea was 
originally developed by Dr. Doxey as 
a small vehicle to carry a flame cutter 
over heavy steel plate while running 
on the smooth surface. 

The tractor has an inverted steel 
box for a chassis, and is two feet 
square overall. Tracks are made from 
motorcycle-type roller chains, and 
each link is flanged at the sides to 



carry a transverse U-section channel 
with two nylon rollers. 

There is spring suspension for the 
bottom stretch of each track to ensure 
that all four bear firmly against the 
running surface. Tensioners take up 
slack in the chains to eliminate back- 
lash for precise movements. 

Drive motors and associated cir- 
cuitry are inside the box. A separate 
five-watt AC two-phase servomotor 
drives each pair of tracks. Drive is 
through 1,000- to-one reduction gear- 
ing and a solid shaft. No differential 
is needed. 

The direction of travel is controlled 
by a cimning device called a "synchro 
resolver." This is essentially a voltage 
divider with individual outputs for 
the two motors. Both outputs are 
simultaneously variable from zero to 
maximum, but the vector sum of the 
two voltages is always constant. 

Thus, when both motors are fed 
with the same voltage ( and therefore 
run at the same speed ) , you get 45- 
degree travel. Lower one voltage and 
raise the other, and the angle of move- 
ment changes. When you stop one 
motor the other gets full power, and 
the tractor travels straight ahead or 
sideways. But whatever the direction. 



the linear speed is constant when the 
input voltage is fixed. 

Something like a radio compass or 
direction finder, the aiming device is 
basically an iron-core transformer 
with a rotary primary coil centered 
between two secondary windings posi- 
tioned like the legs of a right angle. 
When the primary exactly bisects this 
angle, both secondaries have exactly 
equal voltage. Move it a bit and one 
output winding gets more voltage, the 
other less. 

Turn the primary parallel to one 
secondary and that winding takes the 
full voltage. Rotate it 180 degrees, 
and the voltage remains the same but 
the motor reverses (these servo units 
can run backward ) . 

The sjmchro resolver can handle 
only very low power; the input is a 
couple of volts at a few milliamps. 
The output from each secondary is 
boosted to 20 volts at a quarter amp 
by solid-state amplifiers housed in the 
tractor chassis. 

"Driving" the machine. I had a 
crack at it, and the response is un- 
canny. You just point the arrow on 
the single control knob in the direc- 
tion desired and the tractor scoots off 
that way. Set the arrow to "north" 




Nauta-Line 28'-ThE BiqqEST 28 Foot Boat AfloAT! 



If you've always wanted the fun, comfort, con- 
venience and excitement of HouseBoating . . . 
Nauta-Line's new 28' model is for you . 
HouseBoat comfort, convenience and living 
space with Yacht styling and performance. . .at 
a third the cost of a similar hull length toat. 
Nauta-Line's exclusive interior design lets the 
dinette slide away quickly and easily. 
It opens the interior up to the largest, brightest 
living and fun room of any boat in its size. 
It has all the space, comfort, and conveniences 
of many 35' cruisers. . . 
It sleeps six full grown adults in comfort. 
Designed for women, the spacious and complete 
kitchen and bathroom are located aft for more 
living room. 



Fantastic storage areas extend your cruising 
time and fun. There's storage under everything! 
There's even a storage room under the pilot 
house for big bulky storage. 
Interiors are sleek and loaded with luxury. Easy- 
clean vinyls, bright work inside, and all fiber- 
glass exterior reduces maintenance and work to 
a minimum. 

We've retained Nauta-Line's classic lines that 
have made her the most copied boat afloat. 
Because safety is important, Nauta-Line adheres 
to or exceeds NFPA, YSB, BIA, and U. S. Coast 
Guard recommendations. 
Safety glass is used throughout, not just in the 
windshield as in some competitive models. 
Should you give your family less? 



And Nauta-Line's exclusive "Foremost Protection 
Plan" gives you "Full Insurance Coverage" any- 
where in the Continental United States. 
Compare styling and performance. Compare 
convenience, luxury, quality construction and 
most of all, living space. See it... believe it. . . 
you'll agree that Nauta-Line is More than a House- 
Boat. . .More than a Yacht. . .a Breed apart. 
New 28' Nauta-Line for '70 ... $ 9,995. 
New 34' Nauta-Line for '70 . . . $11,995. 
New 43' Nauta-Line for '70 . . . $21,495. 
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Four-Track Crawler with Hoverpads 

[Continued] 



and the little machine glides straight 
ahead; to northeast, and it veers off to 
the right on a 45-degree course; to 
south, and it instantly reverses. I 
spun the knob slowly with my finger- 
tip and moved in a tight circle. 

Linear speed can be altered with 
a second control. This is a rheostat 
that varies the input voltage, and 
gives you a range from a barely per- 
ceptible 11/2 inches per minute to a 
stately creep of three feet per minute, 
the maximum rate for a flame cutter. 

But speeds of the individual tracks 
could also be varied independently to 
give even greater flexibility of move- 
ment, such as rotating around a fixed 
point, following a curved path, or 
making sharp angular turns without 
radiusing the corners. That is what's 
happening up near Newcastle-on- 
Tyne, where A. Reyrolle & Co. are pre- 
paring to use these tractors to shift 
around ultra-high-voltage equipment. 

Giant structures, such as the 400- 
kilovolt circuit-breakers for the na- 
tional grid, are type-tested in the 
company's vast lab, which is of air- 
craft-hangar proportions. Here, ev- 
erything must be mobile. These great 
towers must be inched up against a 
wall, girder, or transformer to estab- 



lish the exact distance at which flash- 
over occurs and clearance is safe. 

Moreover, this monster equipment 
must be remotely positioned from out- 
side the screened-in and locked en- 
closure, for no one is allowed inside 
when the lethal sparks are flying. 

Enter the remarkable tractors. But 
this electrical equipment is hefty 
stuff, more than these tractors could 
drag even on wheels. So Reyrolle 
plans to mount it on hoverpallets to 
support the weight, while the little 
crawlers nudge it around the floor. 
Les Fisher, one of the factory engi- 
neers, showed me a seven-ton pallet 
he had designed for a transformer. 

Measuring eight by 10 feet, it has a 
simple steel-girder frame carried by 
eight hoverpads. These are three- 
foot-diameter plywood disks with seg- 
mented skirts to enclose the air cush- 
ions, giving a hover height of 3V2 
inches to clear cables on the floor. 

Air from a separate 25-hp motor- 
blower delivering 1,300 cubic feet a 
minute is ducted through four-inch 
flexible hose to plastic soil pipe of the 
same size that rings the platform. 
From there it is piped to the individ- 
ual pads, which operate at the low 
pressure of two psi. 



These pallets will be maneuvered 
by four separate tracks linked by 
jointed suspension arms to each side 
of the platform. This arrangement al- 
lows the tracks to climb freely over 
cables without tilting the load. 

Tracks are two feet long and 3^4 
inches wide, and have IV^-inch rubber 
rollers like those on skates. Each as- 
sembly is self-propelled by a built-in 
half-horse motor with reduction gear- 
ing and belt drive to allow slip when 
the track encounters something high- 
er than it can surmount. Speed will 
be limited to about a foot per minute. 

Reyrolle is the first large-scale in- 
dustrial user of the omnidirectional 
tractor. The crossbreeding with 
unique pallets of its own design is 
a real breakthrough in gentle han- 
dling and precise shifting of massive 
weights. The idea seems a winner. 

The combination could be a real 
money- and space-saver in moving 
jumbo jets at congested airports. 
With the plane's wheels rolled onto 
low-slung hover pallets and agilely 
jockeyed about inside the hangar and 
over the apron, the system would lit- 
erally run rings around the conven- 
tional—and awkward— tractor and 
towbar method. HU 



A POWER PACKED 

PERFORMER 




* with Non- Breakable Fiber-Glass handle 
guaranteed not to break, bend or 
collapse in normal use. 

• and Permabond— keeps handle tight for 
added safety and service. 
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NAIL HAMMER 

$7.29 
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FAYETTE R. PLUMB, INC. • PHILADELPHIA, PA. 19137 
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SAFETY^ 



Nail and ripping 
hammers are 
made to drive or 
withdraw common nails. Any 
other use may be hazardous. 1 

SO ... Be a safe driver. Hit 
^common nails and nothing else.^ 



Bonus for Sportsmen! 




12 months oi Outdoor Life 




only «lso ("^^ 



Enjoy year-round 
coverage of 

Hunting 

Fishing 

Camping 

& Adventure 

...at HALF the 
regular price! 

(USE INSERT CARD TO ORDER) 



OR WRITE TO: OUTDOOR LIFE 
P.O. BOX 1439, BOULDER, COLORADO 80302 
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Boost for Turbocharged Cars 

[Continued from page 50] 

was long intake tracts that led to both 
cold- and hot-starting problems." The 
May principle means putting a nor- 
mal carburetor under pressure. To 
this end, the air cleaner can is welded 
tight and works as a chamber for com- 
pressed air. A bypass valve holds 
pressure below 9.3 psi. 

"General Motors must have spent 
more on turbocharging than on any 
single auto system in history, but they 
started down the wrong path," says 
May. "I believe they were wrong to 
operate from 2,000 rpm upwards. 
That produced a hole in the torque 
curve high in the rev range and over- 
loaded bearings and crankshaft." 

Finally, in May's book, they erred 
in controlling turbocharging vari- 
ables by regulation units on both hot 
and cold sides of their engine. 

May fits two control units: Both are 
on the carburetor. Running his en- 
tire system from the told side only is 
May's original bright idea. "And it 
was cheaper, because we combine con- 
trol of surge limits, engine loading for 
anti-knock values, and performance 
limits via fuel/air regulation within 
one mode." 

The Turbo May Capri engine de- 
livers 180 hp at 5,750 rpm with a dis- 
tributor cutout at 6,200. The chunky 
V6 could be made to give even more 
power: May has raced a 250-hp ver- 
sion with stock block. 

What does the blower do to per- 
formance? A standard Capri manages 
just over 100 mph and will do 0-60 in 
about 12 seconds. A Turbo May Ca- 
pri does 0-60 in just over eight sec- 
onds! How about flexibility? The en- 
gine is so tractable it will pull away 
Tom 15 mph in top gear! 

The May turbocharger doesn't go 
to work unless engine speed exceeds 
3,000 rpm. Unblown torque of some 
135 Ib.-ft. peaks at 3,000 and trails off, 
in the way of suction engines. At that 
point the turbocharger takes over, 
reaching nearly 180 Ib.-ft. at the 6,200 
limit. And its curve is still climbing. 

For a given steady speed the turbo- 
charged car consumes 12-15 percent 
less fuel, because its engine is loafing, 
rhis gain is offset by increased con- 
sumption on wide-open throttle ac- 
celeration. That seems a small price 
;o pay for such a tremendous gain in 
Derformance. May claims fuel con- 
sumption parity with the standard 
:^apri engine under European condi- 
ions, with speed-limit-free highways, 
[n America, the Turbo May Capri 
night even give better fuel economy, 
especially when used on long trips. 
Merely for local driving in the con- 
gested cities, of course, it would 
lot be worthwhile. HE 




Sharpen your eye anytime indoors or 
out. With a Crosman" Marl< I, IVIodel 38 
or Model 600. The Mark I with adjustable 
trigger and power. The "38's" for single and 
double action shooting. The "600" for 10 rapid fire 
shots in 3 seconds. The ultimate in CO, target 
pistols. Heavy duty zinc die cast construc- 
tion. Rifled barrel. Safety. Adjustable 
sights. Each is a .22 cal. Pellgun', Have 
steel button rifled barrels Adjustable sights. 
The Mark I has a .177 cal. Pellgun companion wU\ch 
shoots BBs too. About S27.95. The 38's offer a choice 
of 3'/2" Combat or 6" Target barrel. About S34,95. The 
600 is semi-automatic and holds ten cal. 22 Super Pells*. 
About S34.50. See them at your sporting goods department 
or store. 




Three , 
to get ready. 

✓-rrv It's the Best Way . . . 

(Crosman 



Send for our free txjoklet, "More Shooting Fun." It covers safe shooting tips and our full line of 
fun guns. Crosman Arms Co., Inc., PS-50, Fairport, N.Y. In Canada: Crosman Arms Ltd. 



When You Are a 





You'll be the man in day-in, day-out demand 
in the booming, ever-expanding locksmith pro- 
fession that counts its customers and profits 
in millions. Acute nationwide shortage o( 
trained locksmiths virtuallv assures IMME- 
niATK SUC('ESS and BIG EARNINGS as 
boss of your own shop, spare time or full lime 
or HIGH PAY in hundreds of steady job 
()pix>rtunities everywhere. You'll be able to say 
goodbye to worries f)f making ends m(H*t if laid 
ofT, replaced by a machine, disabled, forced to 
retire. Could any man wish for more? 
Learn at Horn* FAST — Earn Money RIGHT 
FROM THE START! 

All you need art* your two hands and lx)ck- 
smithing Institute's professional home training. 
Age. education, previous experience, minor 
physical handicaijs don't matter. As little as 
one hour a week doing n-al jobs on all kinds of 
I(x-k.s and keys under expert guidance qualifies 
you to CASH IN quickly, e.-isily. All locks, 
picks, parts, keys. s[)ecial tools and equipment 
supplied with course at no extra charge. 
Locksmithing Institute Graduates Everywhere 
EARNING MORE, LIVING BETTER 
•John Braknis sjiys: "I earned J>400 in spare time 
while training!" Ted Ryan says: "I upped my 
earnings S20() a month!" Robert Miller s;iys: "I 
earned .S2(MK) while training and now enjoy a 
successful full time business!" Read what hap- 
pened to many others we've trained-what can 
happen to ynu. too. Get the full, exciting facts 
in FREE Illustrated Hook. Write TODAY. No 
obligation. No sjilesman will call. 

Special tools, supplies, and equipment fur- 
nished without extra charge. 

LOCKSMITHING INSTITUTE 

Division Sino»r Cnrnmunications Corporation 
Dept. Utt-0S'1, LilMe Falls, New Jersey 07424 



HERE'S WHAT 
WILL HAPPEN 




SPARE TIME 
MONEY 



BIG FULL TIME 
EARNINGS 

You Can Be Your Own Boss 
-|-Have a Secure Lifetime Skill 



MAIL COUPON TODAY 

Find out how all this can be yours 
when you are a skilled Locksmith. 
Send now for FREE lllustroted Book 
from only school of its kind: Lie. by 
State of N.J., State Approved Di- 
ploma. Accredited Member National 
Home Study Council. VET APPV'D. 




LOCKSMITHING INSTITUTE, 

Dept. 1111-050. Little Falls, N.J. 07424 
Pleai* i«nd FREE llluttrated Book— "Your Rig Oppor- 
tunitiri in Lo<kimilhing. " compl«r* Equipmanl (older 
ond lomple Iction pagci—FREE of oil obligation— no 
laleimon will co\W 
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NOTHING LIKE IT FOR LESS THAN 8 TIMES ITS PRICE 

Here is a unique Ring Fountain that will add continuous charm to 
any yard or garden. Complete sets contain everything needed for 
quick, easy, inexpensive installation. A wide array of aquatic patterns 
can be obtained by simply hand adjusting the Swivel Jets on the ring 
itself. Available in three sizes, 5, 10 and 16 (Jet triple ring). No plumb- 
ing or drain needed, reuses same water. Costs less than a 40-watt 

bulb to operate. Available at your 
nearest hardware, garden supply 
dealer or department store. 

Wrijf. rcdf?'/ fr.. FHFS hrc,:hure 
^ rind nearest outlai. 

Cemplcl* Fountain Sets only $29.98 -mC^^i 

SllgMly h/,/,., in C.n.d. lltll™liailt 

PUMP ]/ *|COMPANY 

Dept. 23, 3810 North Tulsa • Oklahoma City, Oklahoma 73112 
World's Largest Manufacturer of Underwater Pumps 





- SHARP 
l-"*^!^ TOOLS 

GIVE YOU AN EDGE! 

You drill holes faster, sfiw through hard wood 1 
more easily, do a l»etter joh cuttinj* the lawn. ' 
Kvery job is easier with sharp tools. I^eam to ' 
sharpen all your own t(K»ls. The Popular Science ; 
Skill Book iioMK woKKsiiop cl idk to sh.xkpexinu 
hy Harry Walton tells you how. Step-by-slep in- 
slmctions for usin^; hand stones to Krinder-hones 
to put a .sharp eilge on saws, chisels, lawnmowers, 
ganlen tools, planes, fwwer tool accessories, drill 



bits, snips and more. !(>() pages. 187 illustrations. 
Hard-*;loss pajwr <x)Vor. iMoney-lwck guarantee. 
Send check or money order for only $1.95 to: Dept. 570, 
POPULAR SCIENCE. 
44 Hillside Ave., Manhasset. N.Y. 11030 



Any one Can Build 
Furniture! 

—With this picture-clear book: How to Build ^'our 
Own KURMTUKE, by R. J. DeCristoforc». Make 
pi'rtt'ct furniture of any style— even crt-ate I'xcilinu 
ni'vv desiiins of your i)\\n~witJiout siieciul tnuls or 
experience! Xew method covers eamnets» tables, 
desks, dividers, chairs, beds; break.s it all dim n to 
vriii/i/c v/epv. How to select and work all woods. pl> - 
wtiods. composition boards. Tools. Hardware. 
Ready-made components. Ever>thing \ou need to 
-.^ ^ turn out a first-class 

Only $1^5 



piece e\er\ time. 
22 big chanters, 
hundreds of photos 
and drawings. With 
index and glossary 
of terms. Large 
hard-paper format. 
Send only $1.95. 
We pav postage. 
Tn Popular Scirmc, 
Dept. 570, 44 Hill- 
side Are., Manhas- 
*cr, S.Y. 11030. 
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Miracle Cures for Boats 

\Continued from page I02\ 

sand down to bare wood. When you 
apply the epoxy, it combines with 
whatever oil remains and then hard- 
ens. Hy.sol EA 913 is one such pro- 
duct. It costs about $13 a quart. 

Hardening rotted wood. A soak-in 
resin will restore the delaminated ply- 
wood door and cure rot in the keel. 
In general, you can figure that an 
ounce of Calignum or similar per- 
meating epoxy will restore about three 
cubic inches of rotted wood. 

You flow the resin into the open 
edge of the plywood, between plies. 
Or if the plywood is delaminated in 
the middle, you drill holes or slit the 
top ply to reach the inside. 

To harden a rotted keel or strake 
you hand-drill %-inch holes SVo 
inches apart to the depth of the rot. 
If the rot is wet, you'll have to dry 
it first. Acetone speeds evaporation; 
just be sure to keep flame away and 
ventilate thoroughly. Keep |X)uring 
resin into the drilled holes until they 
stay full— it will saturate the rot and 
harden to a greater toughness than 
healthy wood. 

Another quickie repair, once impos- 
sible, is sealing tiny leaks in the fore- 
deck and cabin roof. A thick-coat 
epoxy, like Fibreglass-Evercoat's two- 
part Seal-It, will close fine cracks and 
pinholes up to 10 mils wide ( a spark- 
plug gap is about 25 mils ) . It hardens 
overnight to a flexible covering and 
cures to full strength in three days. 

Caulking the hull. Sealing yards 
and yards of gaping seams is the big- 
gest job of all. But when you've fin- 
ished, the rubbery bond between 
planks will last many years. A neo- 
prene-based synthetic fills seams up 
to 

tracts with the planking 

It's best to match a caulk with al 
similar coating to form a completely! 
watertight system. One team, for ex- 
ample, consists of Sav-Cote poly-sul-j 
fide caulking and surface coating. 
Another is Seaprene's hypalon caulk; 
with their neoprene surface coat. 

Below the waterline, you can caulk 
seams with the new micro-crystalline, 
wax and hydrous magnesium silicate' 
fiber caulking. Called Slick Seam, itj 
seals wide seams easily, sticks to wet| 
as well as dry surfaces, and never] 
becomes brittle. You can even apply 
it underwater, but not above the 
waterline; summer sun makes it soft. 

Restoring weathered fabric. Among 
the easiest rejuvenating jobs now are 
seat cushions, vinyl-covered cabin 
tops, battered docking fenders, and 
canvas awnings. You brush on flexi- 
ble vinyl coatings, like Recoatit; let 
dry, they look and feel just like new 
vinyl fabric. 
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Miracle Cures for Boats 

[Continued] 

When the fabric is torn— like that 
ripped awning— you can fix it quickly 
in place without sewing. Brush on 
a multi-resin flexible adhesive like 
Patchstix. Then bond the patch with 
a hot iron; it becomes rubbery and 
waterproof, won't soften in the sun. 

Cleaning rusty machinery. When the 
engine's locked up by rust, as on the 
cruiser you looked at, free up the 
moving parts first with penetrating 
oil. Then separate the rusted parts 
and apply a remover like MDR's liq- 
uid Rust Away, or Woodhill's Naval 
Jelly. After the remover's had a 
chance to work, wash it off. 

Finishing-up work. For sealing 
around windshields and port lights, 
you can buy caulking-gun cartridges 
of jjolyurethane or silicone rubber. 
The polyurethane must be painted 
over for protection from sunlight. Sili- 
cone sheds paint and doesn't need it. 

CJouges in planking are a cinch to 
fill with a polyester putty like Fiber- 
glass-Evercoat's Formula 27— it hard- 
ens for sanding and painting in 20 
minutes. Or you can use an epoxy 
mender that hardens in five minutes 
under a heat lamp ( four to six hours 
i»t 70 degrees) . 

Brightwork comes clean with shine- 
up preparations like MDR's ABC 
Metal Cleanser, which works in 30 to 
60 seconds. You can even "mothball" 
[1 boat's chrome, aluminum, and brass 
with Peel Away, a brush-on vinyl. 

If these amazing new chemical 
cures had been around a decade ago. 
you'd see many more wooden boats 
afloat today. They can't reverse the 
swing to other boat-building ma- 
terials, but they have created some 
terrific bargains. IE 



Where to buy them 

Try your marine supplier first. Chances are 
-le won t have all the products listed in the chart 
jn pages 102-103, but he may have some com- 
3ardbie ones not mentioned. Space does not 
permit coverage of all available preparations. 

If necessary, you can order the following 
jroducts direct from their manufacturers: 3-Ton 
Adhesive, Seaprene Caulking and Coating, Slick 
ieam, and Calignum— A. J. Calahan Inc., 859 
Vlamaroneck Ave., Mamaroneck, N.Y. 10543 
^A.C. Adhesive-Tridox Products, 835 N. 19th 
St., Philadelphia, Pa. 19130. Ten-Set epoxy, Seal 
t. Evercoat Formula 27, Evercoat Epoxy Mender 
and Evercoat Fibreglass Spray Paint— Fibre 
Slass-Evercoat Co., Inc., 6600 Cornell Rd., Cin 
;innati, Ohio 45242. Hysol EA 913 Epoxy Ad 
lesive— Hysol Div., Adhesive Dept., Box 831 
Pi.tsburg, Calif. 94565. MS 907 Adhesive- 
Miller Stephenson Chemical Co., Route 7, Dan 
jury. Conn. 06810. Varifoam and Patchstix— 
Adhesive Products Corp., 1660 Boone Ave. 
Bronx, N.Y. 10460. Recoatit, Rust Away, Pee 
\way, and ABC Metal Cleanser— Marine Devel 
)pment & Research Corp., 381 Park Ave. So. 
Mew York, N.Y. 10016. Naval Jelly-Woodhill 
Chemical Sales Corp., 18731 Cranwood Pkway 
Cleveland, Ohio 44128. SavCote Caulkings 
boatings, and Spray Enamel— SavCote Chemi- 
;al Labs., Box 770. Lakewood, N.J. 08701. Dow 
lAarine Construction Sealant, Dow Silicone Rub- 
ier Sealant— Dow Corning Corp.. Midland, Mich. 
Winshield Caddy— N. A. Taylor Co., Inc., 4-6 E. 
)th Ave.. Gloversville. N.Y. 12078. Kuhls Scratch 
Remover and Clear Coating High Gloss Spray— 
H. 3. Fred Kuhl . Co , Milf ird, Mass. 01757. 
?ub-R-Cote-BoatLIFE Div., Flo-Paint. 5-45 49th. 
\ve.. Long Island City, N.Y. 11101. 



CHANNELLOCK 

Gives You More In Hand Tools Including 




THE 

HANDIEST 
PLIERS 
OF THEM 
ALL 



Ask any good mechanic. He ll tell you his 
CHANNELLOCK tongue and groovers 
are the handiest phers he owns. Try one 
. . . you'll agree, A word ol caution: be SURE 
you're getting the original, genuine 
CHANNELLOCK. It s the only tongue and 
groove plier with machined, smooth 
working, undercut channels that never jump 
out. Look for the CHANNELLOCK 
trade mark on the handle. 
GET ALL THE FACTS Send lor our 
catalog , . . yours lor the asking. 



TOOLS BY 



MEAOVILLE. PA. 16335 



Electrical Work's a SHAP 

with this P.S. .show how !)()(ik on hand 
How to Be Your Own HOME ELECTRICIAN, by 
Georse Daniels. Stt*p-ln -step instructions for ever>' 
instalTation or repair. (Covers Codes. Outlets. Plugs. 
Switclu's. Tixturos. Theon. . Safety. Hundreds of 
phuto.s. Luxiu^ hard-paper co\ers. Money-liack 
guarantee. Semi onlt/ ^1 .9,'>~\Vr ptiti pn.stati^'- To 
Popular Scietuv. Dept. 570. 44 IlilhUle Ad- 
nue. Mtiuhassvt. .V. V. J 7030. 




LEARN 

MEAT CUTTING 



Train quickly In h sbort v-etkn at TuUdo 
Tin n hriKht futiirr with B.Turltj' In vUal 
tiH-ai (>u-stiu-sji. BiK ]>ay. full-ttnit Jobs - 
HAVK A PHOFITAMr.F M \nKKT OF 
Vni K OH V: Time payiin-nt i,\un availa- 
hlf. Diploma jrivpn. Joh hi-Ip. TTioosanris 
of ^Mrcc-sNftil L-ra.l.nto*. (ll'It I7tli YF.\R! 
Siiul (lou lur lil;: Dt-M illu&lrat«'«l FUtIL 
ratuloff. Nn nhlieution. fi.l. Apnrorril. 
NATIONAL SCHOOL OF MEAT CUTTINO 

iii-iit. r>\'f.. T<>i.«i.>. Ohio -inKiii 



^ LOOSEN^U^j^^^^^g^S^R^ 

^ AT HARDWARE & AUTO STORES 



GET 
INTO 



ELECTRONICS 

V.T.I. tinlniiiLT leads lo .'iuccrsn a.** lo^'hnl 
clnitK. UvM vnginver*. hp«Tl:il isi - In t-om 
munlt'Atioiiri. tfuiil^l inlsKllrs. ri>tnimiL>ru 
radiii. niitninatlun. Bnsic K ;nlviuir*-H (•inir''f^ 
KHL-'lnccrintr Tf.-hiwi|«n.'5 .intl Kli-cironir Ti'«-li 
nolORv ruirlculH hotli avnllaMc. Ammot. iIo 
Kree in 20 mos. B,.^, nlit:iliiiiM«>. C.I. ap 

Rro^rtl. .siart .Srnt.. F«'l>. noi-mji, rninpiw, 
'.S. irr.nliuiir ni- t-ijiil valont . Ciilitloc. 

VALPARAISO TECHNICAL INSTITUTE 

DEPARTMENT S.. VALPARAISO. INO. 46383 
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SKAMP Patrols Ocean Beat 

[Continued from page 70] 



manned sea stations and moored 
buoys, SKAMP would cut the need 
for the operation of seagoing mainte- 
nance ships. 

What happens during hurricanes? Or 
Ions periods of "no wind" conditions? 
Schleiben explains that SKAMP 
could be driven oflf station by high 
winds or ocean currents, but as soon 
as the weather assumed a more nor- 
mal pattern, the craft would automat- 
ically return to its position. SKAMP 
has already been tested in winds of 
up to 40 knots. Research also show^ 
that "windless" conditions lasting 
more than three or four hours are ex- 
tremely rare. 

The newest SKAMP prototype I 
saw at the R(^A Laboratories in 
Princeton, N.J., has a disk-shaped 
hull nine feet in diameter with a 
buoyancy of 4,050 pounds. It consists 
of a thick layer of elastomer foam 
sandwiched between a deck plate and 
a bottom plate. Should it happen 
to bump into something, it would 
bounce off harmlessly like a rubber 
ball. 

Two weighted, fin-like keels with 
integral rudders are attached, side by 
side, to the bottom. The keels have 
20.5 square feet of projected area and 
the rudders have three .square feet. 
In addition, there are two fore and aft 
planes added to the bottom for ro- 
tational damping. 

SKAMP's gross weight is 1.800 
pounds and the total height from bot- 
tom of keel to top of sail is 16.6 feet. 

A pleasure boat, too. Although 
SKAMP is a completely integrated 
scientific unit, it is also a sailboat 
that sails just like all the manned 
pleasure sailboats now in use. It is 
quite possible for a yachtsman to vis- 
ualize the unique sail developed for 
SKAMP on his yacht of the future. 
Some time ago, boatmen with an un- 
derstanding and background in aero- 
dynamics realized that if the wing of 
an airplane were stood on end, its lift- 



ing force would act the same as the 
driving force produced by a sail. 

But though the airplane wing is 
much the same in theory and appear- 
ance as the solid-wing sail, the wind 
speeds in which both must function 
are totally different. After adjust- 
ments in the thickness and width 
( cord-to-camber ratio i of the solid 
sail had been made to i)ermit it to 
operate in low wind velocities, tests 
proved that it was more powerful and 
more efficient in most conditions than 
was the soft canvas sail. The elimi- 
nation of the mast alone jjroduced a 
marked improvement in airflow and 
resulting drive. 

A significant breakthrough. That's 
what was accomplished in the appli- 
cation of the solid-sail principle on 
the high-speed "C" Cla.ss catamarans 
that race for the "Little America's 
Cup." The cambered wing-shaped sail 
on SKAMP comprises two similar 
airfoil sections, made of fiberglass 
and filled with foam. They are suf- 
ficiently buoyant to prevent capsiz- 
ing. Current low-speed wind tunnel 
investigations are directed toward re- 
finement of this type of sail. 

To make the whole scene even more 
intriguing, SKAMP sails efficiently to 
within 30 degrees of the wind direc- 
tion. Very few conventional sailboats 
can .sail this close to the wind. 

Less efficient downwind. The wing 
sail is not as efficient as cloth when 
running directly downwind because 
you cannot add more sail. You com- 
pensate for this by tacking downwind 
rather than running dead before it. 

SKAMP takes a large step ahead 
on the nautical scene and gives 
> achtsmen a crystal-ball look at what 
might be in the future. No doubt, the 
sight could put ' Square-Rigged Ron- 
ald" in a state of shock, but so have 
many other innovations that make 
sailboats safer, faster, and less expen- 
sive. Just don't ask your local yacht 
designer for a SKAMP sail— yet. HI 



SHORT CUTS AND TIPS 



FROM PS READERS 




For storing power tools 



The attachment of eyebolt.s will 
enable you to hang up your hand 
])()wer tools on a tool board. The bolt, 
should not interfere with any work- 
in?; i)art.< of the power tool. 

J. D. JOH.VSON, Marietta. Ga. 




Tools from bike spokes 



Bright steel bicycle .spokes make 
sreaf tools for .special jobs. Heat to 
reflness and hammer the end flat. 
Grind to .shape to make drills, scrap- 
ers, and chisels, then harden. The 
hookefl enrl can be straightened and 
sharpened to make a scrajjer to form 
oil channels in bearings. 

Henry Goyak. St. Louis. Mo. 




Felt prevents bit spillage 

! Drill boxes with swing-out holders 
tend to spill the bits when you want 
to remoNo only one. To avoid this, 
cement one or more layers of felt, as 
needed, behinrl the bits in the location 
indicatefl by the |)encil, above. Use 
enough felt to give moderate pressure 

: against the bits. The felt will soon 
take a set. allowing easy removal and 

\ replacement of bits. A few drops of 

I oil on the fe't will keep the bits free 
of rust, as a bonus. 

A. S. Mangieri, New Kensington. Pa. 
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opyhghled material 



SHORT CUTS AND TIPS 




KNOT STRING 



WIRE 



Tasteless siphoning tip 

Most of us have at one time or an- 
other been stuck with mouth-siphon- 
ing gasoline, getting a mouthful in the 
process. A device I rigged up by- 
passes the nasty part. I started with 
a length of neoprene fuel-line hose. 
Then I found a bead among my 
daughter's old necklaces that was a 
slip-fit into the hose. I inserted a 
piece of string through the hole in the 
bead, as shown in the drawing, and 
attached a length of wire to the string 
for easier threading through the hose. 
Then, with the bead seated at one 
end, I inserted the hose into the gaso- 
line container. Holding the exposed 
end of the wire, I slowly pulled the 
bead through, creating a vacuum— 
and out flowed the gas in a stream 
that soon filled the container. 
Richard S. Robsky. Coventry. Conn. 




Cutter for model work 

For fluting connecting rods and ec- 
centric straps on model locomotives. 
I found this tool just the thing. I 
ground the short end of a Vg" Allen 
wrench as shown. It's handy for cut- 
ting fine grooves when regular boring 
tools are too large. 

E. E. Hansbrough, Allen Park, Mich. 



New uses for magnets 

I am always finding new jobs for 
magnets. One is as a holder for a 
magnifying glass that sticks to the 
blade when filing fine-tooth handsaws. 
Fasten a metal strip with screw holes 
at both ends to a magnet, with a hole 
drilled and tapped in the case. 

Another is using one as a magnetic 
grip for keeping cards in place while 
you are copying. Cement a small bar 
magnet at the rear of the base of your 
pen stand. A small hinge is attached 
to the stand's edge. Set the card 
against the magnet, flip the hinge, 
and you're in business. 

Peter Legon, Maiden. Mass. 
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Free! 



8-page booklet about a 
remarkable new vinyl 
and wood window that 
doesn't need painting or 
storm windows, resists 
denting, can't rust or 
corrode. Send coupon for 
free full-color folder 
— today. 

PS-50 

Please send me your free booklet, 
"The low-upkeep Window." (No 
obligation.) 



Name- 



Address. 
City 



State- 



-Zip- 



Andersen Corporation 
Bayport, Minnesota 55003 



Popular Science builds 
a good case for 
future reference 

A (.ustoin-mack' library case. To hold 
your new, laruf-size copies of Popular 
Science. All the is.sues you'll want to 
refer to for future buying information, 
and for eirfoyable re-reatling. 
\ow your copies of Popular Science 
will always he waiting. Clean. Pain- 
les-sly organized. Accessible. Ready for 
reference. And there. In these rugged- 
looking, iilack leatherette cases— their 
royal blue spines 16-karat gold em- 
bossed with the year, and the Popular 
Science insignia. Handsome in your 
library. (Compact and convenient in 
>our workshop. 

Kacli case holcLs a full year's supply of 
the new-size issues. And costs 8.3.50. 
A great way to save your time. Your 
energy. Your space. And \()ur copies 
of Popular Science. Convinced'? Tlieii 
send in the coupon TODAY! 




* * * 



To: Jesse Jones Box Corp. 

P.O. Box 5120, Philadelphia, Pa. 19141 

Please send me handy and handsome 

Popular Science Iibrar>' cases @ .S3. 50 each. 
Enclosed is my check or money order for 
S (Please add any local taxes.) 



NAME . . 
ADDRESS 

CITY 

STATE . . 



ZIP 



si 


lO 


P 


pers' Si 


lowcase 





Big Wheel 
In Trail Bikes — 

The Heathkit "Boonie-Bike" 

• Reliable, low cost transportation over almost 
any terrain, any conditions • Dependable, easy 
starting 5 HP, 4-cycle Briggs & Stratton engine 

• Giant 18 x 8.50-8" rear tire for amazing trac- 
tion on almost any surface • 2-speed chain 
drive transmission for speeds up to 30 mph • 
5" hand-operated drum-type Bendix rear brake 
for sure stops • Spring return throttle for safety 

• Rugged welded %" tubular steel frame • 
Welded steel skid pan 8i 6%" ground clearance 

• Spring loaded front suspension • 400 lb. load 
capacity • Weighs just 116 lbs., only 24%" wide 
— easy to load in cars, etc. • Optional ski — lets 
you go in snow — snaps on in seconds without 
tools • Easy assembly — motor assembled 8i 
mounted . . . tires inflated 8i mounted on rims 

Kit GT-18, 140 lbs »199.95" 

GTA-18-1, ski accessory, 12 lbs $19.95* 

Kit GTA-18-2, horn & lights ace. 10 lbs.. . . S29.9S' 

GTA-18-3, battery charger ace. 3 lbs $6.95* 

GTA-18-4, spark arresting muffler. 4 lbs $9.95' 

^^^^^^^^^^ 

j HEATH COMPANY, Dtpl. 16-5 * scwst/^. co-r.».n, . 

I Benton Harbor. Michigan 49022 j 

I □ Rush my FREE Heathkit Catalog. J 

j □ Enclosed is { including shipping. ! 

I Please send model(s» j 

I Name j 

I Address j 

I City State Zip j 

I Prices & specifications subject to change without notice, i 
^ 'Mail order prices; F.O.B. iKlory. GX-205 J 



Make Rubber Stamps for BIG PAY 



Need more money? Earn 160-176 
■ week, spare time, at home mak- 
ing rubberatamps for offices, fac- 
toriea. individuals. Hundreds of 
uses. Hundreds of prospects — ev- 
erywhere. Kight in your own com- 
munity. Turn out special stamps for 
namen, addresses, notices, prices, etc., 
in minutes with table-top machine. We 
fornith everything and h*tp finane* wou, at 
1e«a than bank rates. Write for free facta. 
No aaleaman wilt cail. 

1S12 Jarvis, Dept. R-3-E« Chicago 60626 




Rubber Stomp Div. 
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FOI/R-WM 

BEST LOW COST 
ARC WELDER 
YOU CAN BUY 

8 complete 



WELD. BRAZE SOLDER, CUT. Tops In performance 
Over 500,000 In use by home owners, farmers, 
hobbyists and mechanics. LIFETIME GUARANTEE. 
Simply return prepaid. We will repair and reship 
free of charge. You Get: FULL FACE SHIELD, heavy 
metal cabinet, ground clamp, 12 ft. heavy cables, 
SPECIAL combination carbon arc torch i rod hold- 
er, carbons, welding and brazing rods, flux, solder, 
welding manual. ORDER ON 10-DAY MONEY BACK 
TRIAL. If not completely satisfied return in 10 
days and we will refund purchase price. 
■JJtl.e.1tH'^l.».T.l & pay $16.95 plus C.O.D. & 
y ntl'H'lulBf IVrt'l delivery charges, or send 

I only $18.95 for ppd. Shipment in Continental U.S.A. 
Order f rom this ad & receive extra $2.00 gift of 
I Jil JJ "Touch-Weld" rods for instant, ■ j,] j j 
'"'■^^ automatic arc, flux and solder. Him 
FOUR-WAY •"■nER CO., 1810 S. FEDERAL ST. 

neot R3 E. ChlcaKo, Illinois 60616 
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READ, COPY or Dravir Comfortably While 
UnlBoy Holds Your Book . . . newest aid 
to learning. A bookrest for sctiool children 
and students of all ages. Made of sturdy 
steel with plastic base, folds together in 
one movement. Easily fits into school 
satchel or brief case. Practical for home or 
office. $2.95 ppd. Lykins Imports. Dept. 
PS-5, 103 Holly St., Nitro. W. Va. 25143. 



CLEAR, White, sparkling, these exquisite 
man-made Brilliante Gems are available in 
elegant 14 kt. white gold settings with 
tapered baguettes. Pear shape. Marquise, 
Emerald cut & Round Brilliante cut in 
sizes from 3 cjrats to 10 carats are only 
$27 per carat. Write for free ring size 
chart & jewelry catalog. Regent Lapidary 
Co.. 511 E. 12th St.. Dept. PS-5, N.Y. 10009. 





"TELEVISION SERVICE MANUAL" by Edwin 
P. Anderson and fully revised by Robt. G. 
Middleton. covers the entire scope of tele- 
vision & reception. Includes circuit opera- 
tion & theory for color & black & white TV. 
Revision also includes coverage of test 
equipment. Cat. - 21365. $5.95. Howard 
W. Sams Co.. Inc., Audcl Div., Dept. PS-5, 
4300 W. 62 St., Indianapolis, In. 46268. 



REAL, RARE! U. S. Silver Dollar Watch with 
17-jewel anti-magnetic precision movement 
is protected by a stainless steel back & has 
crystal protected face. Enriched by a black 
genuine leather watchband and fully guar- 
anteed for 1 year. Cat. = 5139. Only $44.98. 
Best Values, Dept. PS, 160 Amherst St., 
East Orange. N.J. 07019. 




Bartlett Flying Saucer ultra-light hover- 
craft powered by ordinary lawn mower 
engine— easy to build— fun to fly — com- 
plete plans, kit brochure, photos and sup- 
ply sources $4.00. All orders returned via 
airmail. Write: 

HERB BARTLETT 

Box 3234-S, Scottsdale, Arizona 85257 



KLEPPER 

"Master" Foldaway 

3Boats-in-1 



• Easy to Carry 
(Bags fit any car) 

• Speedy AssenDbly 
(No tools. No strain) 

• Most Economical 
(Low cost. Low upkeep) 

• Unsinkable 
(Family Boat) 

• Many New Models 
(Kayaks to Sloops) 

FREE CATALOG PS 5 



KLEPPER, 35 Union Sq. W.. N.Y.C. 10001 




American Made 
J ^ V High SpMd Drill BMt 
! Worth As Much As $20 



YOURS FOR ONLY 



Each set Includes from 
1/16" to 1/4" high speed 
drills — professional quality. 
The same drills as used by industry . . . 
machine shops, professional carpenters. 
Perfect for the home handyman. Prompt 
delivery & your satisfaction guaranteed. 
You must be delighted or your money 
back — no questions asked. 

40 High Speed Drills Only $3.49 

Save! 2 Sets (80 Drills) Only $6.49 

add 35c postage and handling 
CONSUMER'S BARGAIN CORP. Dept.PS-2 
225 Westchester Av., Port Chester, N.Y. 10573 
(N.Y. residents add sales tax) 



Incredible 




ALDCANDER SALES 

26 South 6th Avenue 



New Patching i 
Cemenl ' 

■ In only 15 minutes this 
new patching cement 
gets rock-hard, with- 
stands over 9.200 llw. of 
pull. Expands as it sets, 
locking itself perma- 
nently to everything it 
touches. Self-leveling. 
Set rails, posts, patch 
walks, basement floors, 
seal water leaks in base- 
ments & pools. You 
don't even have to 
trowel it. Won't loosen, 
shrink or crack. Works 
with concrete, steel, 
stone, brick, tile, plaster 
and terrazzo. 
#6668 QUIK-ROK, 

1 -lb. box f 1.49 

#6669 QUIK-ROK. 

5 Vi -lb. box M.9« 

CORPORATION Dept. PS 571 

Mount Vernon, N.Y. 10551 
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KEEP PACE WITH SPACE AGE! SEE MOON SHOTS-LANDINGS, SPACE FLIGHTS, CLOSE-UP! 

4^ilMilZING SCIENCE BUYS ^ 

^ai^ for FUN, STUPY or PROFIT ^ 



AMAZING "TRICK" PHOTOGRAPHY KIT 




Nnw uny amateur can pro- 
*Iuci' all kinds of weird. 
^' l-t , V. ii.v-dui iihiitd elTort*. 

No .snociiil knnwicdco or 
(•.iuliiriu-n' ri-i|Ulr»'d. I iii<iue 
kit ennhle^ ynu to turn 
rrl'-ii'l- tnl«» innn-iKTs. -.how 
hmi>f with water lo 2nd 
f 1 1»«> r . make p s^y r he d o 1 1 c 
>l lile«, k.iU-idox'ODle |ihu- 
IO-, hnr>res>iiiinlsiic nhoio- 
.irt- uiilltntted nos»ihllltle>. 
» oinplete tn<-irui-t ions — in> 
i-lMd«-^:il I :ii*i-<-«-orleo needed. 



Stock No. 71.229N 



.$10.50 Ppd. 



BATTERY POWERED GYROSCOPE! 

y "T iiir Iir*t tlmr-havc ihc fun 
A .■tijo>tHfnt or ii i(>ro viltti»iit 
iMitriiT -if i-nriKfiint slrinv ulnri- 
iiitf A i*Mlliiii:. diani. flyinir- 
wiiK'.T <iia|M'.|. Splnn nn Us 
iMisldi'-ilnvt n. on your 
lii'iiii. hancliir rroDi u sfrinii. 
drivf-. pM'ki't i*ar. races armind 
rtnif . . . yoiril hf nmazcd 
111 II > |M*rrorniHnt'i'. y.vcn (11 p- 
[•iiiif Hell tn ofT l!i an i-xpi-rl- 
fni'<--s|tt'i-<lM lit* in a blur . . , 
fttr iilntoMi :: nifn. without nou- 
' t-r. Trrrllit- acrpaMtrli'n Inri. 
. orlilt rliiic. rlUK peilcstal. rnii, 
■ on '2 rcKutar ••("■ tintt<-rlr<i inot 

71.161N $6.00 Ppd. 



MINIATURE WATER PUMP 

Willi. I. 'If ul I t « \Pf rin-..-Tii ^. 
tnitiialiire w;ilerfall<t. foun- 
lain.-.. *ir. Tln^- t2'>n" x 
I i" » eledrfp motor and 
Itiiinr' l't«':t| for hohhyisls. 
lati- -cliiMiU. I'limp-i eon- 
iliuinu* t\o\v of water Jil 
r;iti- of i>iif tiiiit per minute 
ill ;i I J"' head. With two 
• ■|>'* batteries In sorit-s, 
will niKiiti up to 24" hiKh. 
Ituii~ iK hour- on battery. 
\v»irk- in J dire.-tlon-. Self- 
prlminc- 

$2.2S Ppd. 





Stock No. 50.345N 



HOT-AIR FLYING SAUCER KIT 



wire, cord, K.T>*ily repaired 

Stock No, 71.17SN 

!t Kl . llni - \ir Ji.tllnoi< Kit 
Stock No. 60.691N 



(iiaiit ;i rt. moilel rfse« to 
.-imazinir helt^hiK. Ka.iy to 
;i^>einhle .ind Inum-h. L'ho 
oxer and over. Low cost, 
l-ois of fun. ( an rarry i j 
III. uhjertx with Nirtni; teth- 
er. V'\y school colors at 
Ifiiint-.s, u'ie for advertimnir. 
iittiich mirror — play ■■>ipy In 
the sky". Include- conipleic 
liistrunloii-. trt nre-rui s\ 
white model paper pores. R 
red paneK lor porthole-. 
If damaifed. 

$3.00 Ppd. 

$2.00 Ppd. 



GIANT WEATHER BALLOONS 

■•Hall- ot fun" for kid-*, 
t r.-itlii- -IdiMMT- f»»r -"■loiv-, 
Irrritii- for iimateur iiieteo- 
roioui -t -. ( ri<a(e ;t Ufiifh- 
l>f>rhood -en -at lull. (ir«>at 
tiac ky a rd f tin . K x<m i i ntr 
lu-ai'ii .It I r;n-l ion , .^tnaieiir 
im-t«-oioioiri-i- u-e to nioa- 
-urc rluud ht-lizlil-, wind 
-IMM'd .ind li'lup. M.ide of 
lifii\> '\M\y iiroMr«-iii- . InlLili- 
"iUi vai'iHim i-leaiier or auto 
air h.i-i.: or lo.-allv a\aii. 
.<>ili* lir-liiiiu for hli;h rist<. 
K t-'l. •li.inii-ter • . . . $2.00 fild 
1<; 1-1. •hatlit-lrri . . .$7.00 Ppd. 




SPECIAL VISUAL EFFECTS 
PROJECTOR SET 



^83 



■ Mrv K.-)leido-rotH> 

II ' •! • Mio 



I •.t/.xiinu^. :ivanti--K;)rde vls-- 
iial ediM-t-. Kiiriiastic varie- 
ty. Iitcre<|lt>ly l.eautlful. 
."[i.Tial pai'kime offer con- 
tain- .ill iicci'-sary appara- 
tus. I r.'Ht«' floatfnu. ex- 
i>)-it|iiiu. liery hur-l> of col- 
or like •'Symphony of 
M.hiTt— ■'. ••( hromalic Star- 
i>ur>t.-". 'Trystnl ."^tar- 
l'ur--i ". Kratiires mm 
.Mill \V. ran cooled r>nijeclnr 
■ lir-trlii.-e- l.lir iinaifo at 
dl-ianre. Acreuts luo 



•ope . . 
llexlito- 



WOODEN SOLID PUZZLES 



llirt 




"> a fasclnaiini; a— on* 
or 12 ililTt-rt-ilt uu/./les 
i»\ tiU- hour- of niea-ure 
-Uiniilau- ability to 
ami fi'a-on. Aiiiiniil- 
^i-oiiii-l I'll- forni.-. Take 
ai>ari and ■ eas-etiilil«- 
Lot .- of f im for t he 
(.iinlly — yiiuiiir and 
Will i.-t -kill, pnilence 
.il»t lity t» -iilve prob- 
. Drder yours now. 




CAR OF THE FUTURE HERE NOW! 

One of most tnipre-.-lve >ct- .. 
enc»- toys we've seen . Low 
frU'lion air car rlde-i a frac- 
t lou of an inch over anv 
surface. I nc I tid Ihk wa t er . 
i; raphica I ly demon St rat CM 
sHine principle- that apply 
to Kord's .ind CurtlKs- * 
W'llnhl's new wheelless air- 
cars. Sturdy reil and yellow 
pla-tic. M- wide, n' deep, 
2" Itlirh with I" nrnnellfr, 
tlnerale^ on 2 llashtlehl bal- 
lerii'- I not iiK'I.i 48 " con- 
trol line. batl»'iT ca-e. 

Stock No. 70.307N $3,50 Ppd. 

LONG-WAVE BLACK LIGHT FIXTURE 

I :\i I eiiti-l.\- M-r-ati I.', com- 
r'.i"-il,\ (tc-lKOfd. lonjr wave 
■ :{jii(i..|ni>u anK>^irnn)si 
Id.M-k ll--'lit < iiltravinlet ) tlx- 
lure. Hmk d-watt. 1 Ili-V 
lamp with built-in illier — 
el tin mate- harmful -horter 
wave ullraviolet rays. U.«e 
lo lilontlf.v minerals, t uniri. 
bacteria — check for surface 
flaws, oil and ca- h-akace 
— Perfect fo'* disnlay- with 
f1iiori>.ci>nt naner. palni<i, 
chalk, crayons, trace pow- 
'W ■ Incl. adjustable aluminum reflector pui-h-puU 
-vMi.-h. eonneCEinir oluir. Mount vert., hor,. or on i-or- 
n. ' . Id I.,. I I .," \V., 1 14- n. 

Stock No. 70.364N . .$12.00 Ppd. 

r<:placement bulb 

stock No. 60.124N $4.50 Ppd. 

AMERICAN MADE OPAQUE PROJECTOR 

Pro ice I s II III -t rat ion- up to 
:t" *i ;tl ■(" — cni.irKe- them 
10 :|.'>" X .'to" if screen is 
(Ml* 't. from j)ro.ieetor. lanr- 
er picture- if screen is far- 
ther awav. Vo lllm nr neira- 
lives needed. I* r I marl I. v 
iiitcndeil lor children. Pro- 
jects charts, illaifrains, color 
or black-and-white. 4>|H>rjdes 
on I \Tt vnll- current 
. . . *i fi. *-xtension cord 
..ti.t •.l-t-.' tMc'ii.i."l Siy.f IJ" 
\ R \ 4 1 Wide. WelL'hl 
1 II'. -2 o7,-. I'la-tlc i-a-o. 
$8.75 Ppd. 





Stock No. 70.199N 



NEW MODEL DIGITAL COMPUTER 

Soj.e iiroblenis. leach loK- 
)••. play traine- with nttniu- 
iiiM- version of '»'lani eb'c 
ironic brains: .\dd-. .-ui»- 
ii.M-l-. inultlidii--, shift-. 
■ -•iiinili-ment-. •■arilt--. iii*-ni- 
uii/i'-. I •iloreil til:i-ttc pari - 
ta-ity a— enil'led. 1 2" X 
:ii .;■ X .(a , . 1,1,-1. -tep-by- 
.-ifi' ..--em 1 1 1.. ■li.mMini -. 
.'12'p. lii-t I iii-i toil l>oi>k cov- 
1 itii; oiMTalblll (-o-in.it fi 

1 .n-.'ii;i hiiiar>' -y-lcni ^ 

)'i<ii;t itlitiiliv,;. protiU-tit- 
t ' •■M>i't iiiii-n; 
Slock No. 70.683N 




SS 98 Pod, 

$tOCk No, 70.341N ANALOG COMPUTER KIT $18. 9S Ppd. 



NEW! 2 SIDED 3-D MINI-MOON! 




n I'll 
i>l<-- 
i-llef 



• If 



I iitTcdtNlv )irecl> 
u<it« -liov\ - hn'h 
moon III exau ire rated 
Moil- than :ui.niHi •■-•■a-", 
imiunlaliis, crate*'- In clear 
di-Uill — all In accuiaic dl — 
tani I i-l.il loii-hlp. Toir.'li. 
ua-hable. 12" diam. pla-tlc 

-nh.-ie, « lo I 1 landln-4 

area mark>-<l w flat; -add 
other- .1- Ihev h'>>>«M-ii . 1 'e- 
Uree -c.ile ' i- lit -out •i<i-<d- 
rant for lall ■ mile -iir- 

I aci- ini-a-ofi-tin-ni-. Kxc»-p- 
'•raidiic it4'm 1112" dl -•ila> . 

piece. Ill PL'. I kl.-t. h.ind-oiiK- 

$13.95 Ppd. 



ASTRONOMICAL TELESCOPE KITS 



r. rimi .\i>iir ow n mirror for 
ii-iui-rf-il leie-coiM--. KU-- 
• •nn.iiii line .iniH'.iUMl pyrex 
tinrntr bi,-mk. tool . a lira • 
-IM'- dia-'ici.il iiilrr4>r. and 
i vi'picce lenses. In-trU- 
iiit-ni - yint liiil Id ranee In 
r.iiiK- rriitil ST.'i to huiidred- 
>>r dollars. 

Ill I 'O M ^ I KU - 1 . T'ln-k 
No. 70.003N. $9.75 Ppd. 
t; Id XMKTI It — f Thick 

Stock No. 70.004N 

-s MI \MI^:TKI[ I Thick 
Stock No. 70.00SN 

I<i "I XMKTKIt— Thick 
Stock No. 70.00eN 




S13.95 ppd. 
%21.00 Ppd. 
.S34.2S FOB 



PLASTIC MODEL V-8 ENGINE 



Stock No. 70.205N SS.OO Ppd. 



H.iurs ..f fiiii* <;..| IliritI .»r 
'■iiililliiK > •■■ir «i»ti «-Ui>ll> a!i- 
-iiiihlc'l cniflii'- from ovt-r iI.Mp 
iiarlx. Then pii»h nturtcr and 
"iiicd It run, Crankshafi rc- 
v<i| vfH. pUtni)'* miivt-. vitlvi-M 
i|»-n and t-ln^i- In xefiiienn- u lih 
-iiark ptOKH. Ii(ii>« i-vco thine 
^iit Imrn oil, ■ i .oealc. nioldfd 
i n -I colors. Same niol or 11 acd 
Irt man> i»uin-nirchanlc cour*i-a. 
Kxfcilcnl. easy - lo - umlcrstaiid 
•■Ti'cli ntaniiut*' 

Stock No. 70.448N $12.95 Ppd. 




SO-150-300 POWER 



Amazlnjr Value — ;t At hro- 
matic Objective I.en-es on 
Itevolvlni; Turi-et! Imported; 
The color-corrected. ce- 
mented achromatic lenses in 
the i>bji'etlves RiVe you far 
suneiior results lo the sin- 
gle lcns«-- found In the mi- 
croscopes setlinu: in this 
raime . Results are worth 
the dl (Terence! Fine rack 
and pinion focusim;. 
No. 70,008N. $19. SO Ppd. 
.Mounted ."ioti Power illiiectlvr 
leil-e-. Minm K.l,. 
stock No. 30,197N 




•ade<i arhromaltr 
SS.OO Ppd. 



ASTRONOMICAL TELESCOPE 

See craters on the moon. 
rinKs of Saturn, doutile 
stars, .S*ew vibration-free 
e<tUatorlal mount . Mirror 
f ' I I . linished to belter ihaii 
I 4 wa\ cU-n^'th . 1 ; n e- 1 heo 
reilcal limit of resolution. 
Hack • ami - pinion focu-inii . 
.Aluminum tid»e. ttx Under 
telescope. 2 standard eye- 
•deces and Barlow len."* Klve 
powers un to ■J25x. Free 
with Kconc: "Star Chart," 
272-|iat'e ■■Hnmlbonk of ihe 
(ie.i^eils.-^ ■•Mou- To l*>e V. 

Slock No. 85.105N 

Ii KKKI.Ki TOIt TKI.KSI Ol'E 

StfKk No, eS.OBGN $239.50 FOB 

:t- RKKl,i:< TOK TKLKSfOPE _ _ . 

Stock No. 8S.0S0N $29.95 Ppd. 




. $94.50 FOB 



NEW BINOCULAR-TO-CAMERA HOLDER 

Fil- any camera for excit- 
ing telenlioto met ure-. 35- 
timi camera with 7 x 
binn>-ular hrinUM distant oh- 
lect T time., nearer. Ideal 
for lonir-ranire photos of 
wild life. siilps. iH'Ople. 
t>)aiie-. etc. Atlachi's ea-'l> . 
fsi> ;my »din)r-ul;tr or monoc- 
ular—- and i-amera - — -HII or 
movie . color »»r bl ack A- 
white, ilray crinkle :md 
hriulii ctirome Ilni-h. Id' 

lonir. Full dliecilon-. „ j 

Stock No. 70.223N $12. SO Pr»d. 




AMERICAN MADE 7x50 BINOCULARS 



llii; savintcs: Itraiid new: 
* r.vslal-i"Iear view hltr - - T 
nowi-r. K\ vry optlc.d tdc- 
nieni i- eoaleil. .\n excel - 
ii-m ni;:lit yla-s — llie :-i/.e 
1 ei-oii I lilt- tided lot .-aH'llUe 
MeWiiil'. I)tdi%ldu:il eye lo- 
cus. l-.\lt t'lii-il 7 (inn. 
pnix. Held at I .fimi >d-. i- 
:t7il fi. i arr,\in'.: i a->- n- 
eluded . Americ.'in 7\.*H'' - 

ti..' -.. • K27 I ..".«>. 'l .-r- 

r ilic liatif.itti , 

Stock No. XS44N 

\ d ni' \N \i M'l: 'tv-pi*- 

StoCk No. 963N 




$99.50 Ppd. 
-$65,00 Ppd. 



WAR SURPLUS ELECTRIC GENERATOR 



Hi and new Slunal i oi iis 
(lecirlc i;eneiator. lieiier- 
.ite- lilt to '.tit volt- by lurn- 

lilt' c'-.tik. r-e in iii-.-'h nil- 
perl a nee re lay-, i tiarue 
uroiHid A biiiiL: up ni;.'lit 

1 rawier- lor- lialt or -tudy. 
•_' Ahlico .\la2'lH't- .iloiie now 
worth more ■liait oriKinal 
i-ov'i co-l of .Sl."». Wi, 

2 III-. 

Stock 50.22SN $6.95 Ppd. {■ 

,\iin N i> I' u n II t.K.ii 1 . ii» 
i.K\ii>\- i n \i t 11. i I TitiriTV, 

stock No, S0.36SN 




$1X.9S Ppd. 



FISH** WITH A MAGNET 



t,^^ t re I -ure himtin;; on the 
l>ol tout : FascitiatlllK tun A: 
-otiletimi-- tiroiitable' Tie it 
line to tHir .*i-lb. .MaKiiel-- 
»ti on It overboard in oay. 
il\iT. lake or ocean. Troll 
it alonir loMiom — ytiur 
••tiea-uii'" haul can be out- 
bo.'ird Mi'iKH's. .Kii-liors. olii- 
ei tiielal \ alll-ilde-, Ti-lb, 

M-iU'iiei I- \, ir -iirinii Al- 

iMco \' T>pe -«iov"i i-o-l 
NTtii, I, ill- o\er l.'^o tb-. on 
land ■ --ureal er wel<,;hl - un- 

Stock No, 70.571N $14. OO Ppd. 

Stock NO. 70.570N 31 i lt>S * 8.75 Ppd. 

Stock NO. 70.5T2N , .7ii IbS ii^lSt^S.^: 

Stock rf>. 85.152N 1534 lbs $33.60 FOB 




MAIL COUPON FOR GIANT FREE CATALOG 



148 PACES! MORE THAN 4.000 UNUSUAL BARGAINS 

( iimnleteiv ni-w I aialoL'. Packed wllli hiiue 
-election ot lele-coiM'-. m icroscoi>es. bi- 
nocular-, in.iirnet-, macnllier-. iirisin-. 
piKHii components, pari-, klis. accessorii-s 
— many liard-lo-'.ret siiriihis barifalns. lOn s 
of charts illusiratinn-. For hol>b.vlstfi. ex- 
i.i-rti<i> ii-e' - -.-hofi'- lndustr>-. 
EDMUND SCIENTIFIC CO. 
300 Edscorp BuMdlns. 
BarrlnRton, N. J. 08007 ^ 
Please ru-h htee liiaiit lU.O Catalojf "N 

Name 

Address 











es 











ORDER BY STOCK NUMBER • SEND CHECK OR MONEY ORDER • MONEY-BACK GUARANTEE 

CnMIIMn QPIENTIEIP Pfl edscorp buildiimg 

EUlVIUNU OUICil I inU UUi BARRINGTON, NEW JERSEY 08007 
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Cl; jterial 




Kampgrounds of 
America, Inc. 

Dept. 7019 
210 North 2nd St. 
Minneapolis, 
Minn. 5S401 

Please send your free campground directory. 

N a me 

Address 

City 

State 



Zip- 

Franchises still available 



@risp<Sacon 
in Seconds 

wich 

INTERNATIONAL'S 
MICROWAVE OVEN 




People on the go will welcome an oven 
ttiat makes cooking chores a pleasure. 
Imagine a "piping hot" TV dinner (frozen) 
in 3'/2 minutes" instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes' instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 
115 vac house circuit. Write for folder. 

'Times are approximate $695.00 



INTERNATIONAL 

T > 

CRYSTAL MFG. CO., INC. 

lO NO LEE • OKLA CITY OKLA 73102 



Shoppers' Showcase 





SAFETY DEPOSIT Box protects your valu- 
able documents, jewelry, cash in your own 
home. Asbestos lined. Hidden baseplate 
makes it practically burglarproof. Attaches 
permanently under desk, on closet floor, 
against wall. etc. 5* » "xl2"x3 '/» " Handy 
for home or office. $8 95 $1 post. Larch. 
Box 770, Times Squaie Station. Dept. PS 5, 
New York, New York 10036. 



FLASHING SAFETY Light for the hunter, 
camper; for use on boats, bicycle riding, 
many other uses. Convenient & eacy to 
carry, the Safe-Lite is sturdy & lightweight. 
Can be seen up to 3,000 ft. away. Operates 
on 2 penlite batteries (not incl.). Globes 
available in red, green, white, blue & am- 
ber. Only $3.50. B & G Industries, Inc., Box 
797, Dept. PS-5, Hanover, N.H. 03755. 






TRAIL BRONC . . . all-terrain bike designed 
for cross-country sport or work, now avail- 
able in kit form. It's 5 hp Briggs & Stratton 
engine has power to climb any grade on 
which it maintains traction. Spring mounted 
fork front & cushioned seat. 60" long. 26" 
wide & 35" high at handlebars. Weighs 
128 lbs. Heald, Inc., Dept. PS-5, Box 1148, 
Benton Harbor. Mi. 49022. 



HEAT UP A RAINBOW Kit of liquid crystals 
in small capsules measure temperature 
variation on contact by means of color. 
Excellent for critical temperature control 
situations, party stunts or Science Fair 
projects. Kit, incl. instructions, $4 ppd. 
Order (^60,756) Liquid Crystals Kit from 
Edmund Scientific Co., 380 Edscorp BIdg.. 
Dept. PS-5, Barrington, N.J. 08007. 



DART 



® ELECTRONICS ANNOUNCES THE 
ALL NEW GOLDSEYE ' SERIES 



COPYRIGHT 1969 DART ELECTRONICS U. S. PAT. PEND 



NEW PROFESSIONAL METAL LOCATOR 
OUTPERFORMS OTHER MODELS 

GUARANTEED • Easily detects 
buried coins, relics, gold, sil- 
ver, copper and all other 
metals. Works through 
dirt, sand, rock, wood 
water, etc. New solid 
state circuit as- 
sures maximum 
performance. 



Fully Transistorized 
1970 MODEL 



f^ODEL XL 





ONLY 

'"^ $OQ95 

W POST 



POSTPAID 



Comes complete, 
ready to use. New 
powerful circuit for 
maximum sensitivity. Has both 
loudspeaker and earphone, uses 
inexpensive 9 volt battery. Light- 
weight: Only 2 pounds. 



NEW 
POWER-COIL 

Order one now AVAILABLE 

or add it on later. Why buy a 
detector without this valuable 
feature? 





VIEW METER MODEL 
XXL N*w View-Meter 
model detects objects 
on the fringe of detec- 
table depths, means 
more sensiti»ity. 



POWER-COIL, ^12®^ 
ONLY POSTPAID 

The all new Dart power-coil will 
effectively double the penetra- 
tion depth of the XL and XXL 
Goldseye Models on larger ob- 
jects that are buried deeper. 



VIEWMETER <0O95 
N/10DEL ONLY ^OV 

POSTPAID 



ORDER NOW FOR IMMEDIATE SHIPMENT! 

I 

■ TO: DART ELECTRONICS P. 0. BOX 361 PS 
I HUNTSVILLE. TEXAS 77340 

I ENCLOSED THE SUM OF $ FOR THE 

' ITEMS CHECKED BELOW. 
I □ CASH □ CHECK 

□ DART MODEL XL 



□ MONEY ORDER 
_ . . $29.95 

□ DART MODEL XXL, WITH VIEW METER . $39.95 

□ POWER-COIL $12.95 

NAME- 



ADDRESS 
CITY 



.STATE- 



_ZIP_ 



N.Y. Coliseum 



strike paydirt! 

Announcing PATEXPO 70, INTERNATIONAL PATENT LICENSING EXPOSITION, N.Y.C0LISEUM,0CT.1-5 



Do you really believe in your idea? If 
so, your new products, new ideas, un- 
sold patents can make you a fortune 
by their outright sale or on a royalty 
basis. 

However, to achieve that goal, they 
first should be shown. More precisely, 
they must be exhibited. Not to just 
anyone, but to the proper business 
audience. In an ideal environment 
created especially for this purpose. 
At the only patent licensing — new 
product marketing showcase of its 
kind in the world. 



Now you can reach over 30,000 new 
products managers, licensing execu- 
tives, top representatives of major 
national U.S. and foreign companies 
—the people who are looking for new 
ideas and technology to expand and 
diversify, who are anxiously seeking 
new products to license, manufacture 
and distribute. 

By reserving your space before June 
1st, 1970, you can also enjoy numer- 
ous benefits of early registration. For 
example, free advance publicity and 
promotion for your invention. So don't 



miss out, send for your free PATEXPO 
70 brochure and application form. 

Last year, over $10 million in licenses, 

joint venture transactions and new 
product sales were reported by exhib- 
itors. Creators of new ideas and pro- 
ducts became internationally known. 
And made their fortunes! Is your idea 
worth a million dollars? Now you can 
find out! 

Act now. Space is limited and is as- 
signed on a first-come-first-served 
basis. So write, or call today. 



Companies that attended PATEXPO 69 include: Alcoa • American Cyanamid • AT&T • Bendix • Black & Decker • Borg Warner 

• Bristol Myers • Bulova Watch • Burlington • Celanese • Clairol • Coca Cola • E. I. DuPont • Ford Motor • General Electric 

• General Foods • General Motors • IBM • International Paper • Johnson & Johnson • Lever Brothers • Litton Industries • 
3M Company • RCA • Sears Roebuck • Singer • Sperry Rand • Sunbeam • TWA • Uniroyal • Westinghouse • Xerox 



NOTE: 
If you are 
unable to attend, 
we wilt set up, 
sell and license 
on your behalf. 



Mail coupon or call: (212) 581-7616 or 581-7617 

Managing Director, Dept. J, International New Products Center 
680 Fifth Avenue, New York, N.Y. 10019 

I have a □ new product, □ new invention, □ unsold patent. Please send me an 
application to exhibit. □ I am interested in advertising in the Official Catalog. 

Name___ . 



Address. 
City 



State. 



-Zip code_ 



PATEXPO 70 

A service of PATENTS INTERNATIONAL AFFILIATES, LTD.-a public corporation (OTC) 
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I'erial 



Amazing MOTOR's 

AUTO REPAIR 
MANUAL 

shows you how to 

o 



Shoppers' Showcase 



Famous Illustrated Man- 
ual shows you how you 
can fix just about any part 
of 2.300 CAR MODELS. 
1964-1970. including all 
now models - Quick, 
Easy, Right the first time! 

TROUBLE-SHOOTER 
Section and detailed 
trouble-shooting informa- 
tion thruout help pinpoint 
any of 4,200 car troubles. 



DON'T waste time, money, 
energy tryinR to guess 
how to nx cars! Just look up 
Job In MOTOR'S New 1970 2- 
ln-1 Manual. Over 1.000 big 
pages. 3.000 pictures, crystal- 
clear directions make every re- 
pair job easv as A-B-C. FREE 
10-DAY TRIAL. Then pay »2 
In 10 days. $3 a month for 2 
months, then $1.95 (plus de- 
livery charge and sales tax), 
or return book. SEND NO 
MONEY NOW! Cut out this ad 
—mall with name and address 
to MOTOR BOOK DEPT.. Desk 
0025. 250 West 55th St.. New 
York. N.Y. 10019. 




TRY GIANT 
ILLUSTRATED 
"HOW-TO" 
BOOK 

FREE 

FOR 
10 DAYS 



Print Name Age. 



City tt Zip 
State Code. 



LEARN TO BE A 
SKILLED LOCKSMITH 



Professional Key (Machine yours to keepl 

It(> your own hoss. Earn steady, year-aroiind in- 
cuDir in your spare time at home. BELSAW 
INSTITUTE Ie!>snns show you how to make keys, 
open and repair locks on homes, cars, business 
hullilln;:s, Aiiriilltcd Member NHSC. Approved for 
VricniTis. All tools and supplies furnished includ- 
In:: the $12.'> Key Machine. 
Writu for FREE BOOK. No salesman nlll call. 

BELSAW INSTITUTE / IIM Held BIdg. 
Kansas City, Mo. 64111 



START A BUSINESS^ 

^^^^/K. this quitk way 


Sharpen Har\d or Power 
Saws with the 

FOLEY SAW FILER 


LAWN MOWER 
SHARPENER 

PreciSion-grind all 
hand and power 
lawn mowers — per- 
fect job every time. 
V / 



Start your business in sparetime and make CASH 
PROFITS right away. No stock to carry, no selling 
involved, no experience needed — the Foley Saw Filer 
or mower sharpener does every sharpening job auto- 
matically! Earn up to $6 an hour sparetime in your 
own garage or basement. 

FREE BOOK shows how you can make 
money as thousands of others have. Send 
coupon today. There's no obligation, and 
no salesman will call — so write today! 

FOLEY MFG. CO. Dept. sie-o 

Foley BIdg.. Minneapolis, IMinn. 554U 
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MAGNIFY YOUR VOICE Sharp & Clear up to 
Va Mile with new transistorized mega 
phone. New model is lightweight & port- 
able. Operates on 4 standard batteries. 
Pistol grip, trigger switch, adjustable 
volume control. Can't rust, corrode, im 
pervious to salt water. $12.95 ^ 50e post. 
Westport's World Art & Gift Shop. Dept 
PS 5, 606 Post Rd.. Westport. Ct. 06855. 




AUTHENTIC Coats of Arms of old families 
of many nations still registered in Britain 
under thousands of surnames and can be 
reproduced in full color oak wall-shields 
7x6" $12: 12x10" $25: 14x12" $30: 22x18" 
$60. Checks returned if arms cannot be 
traced. State original domicile if known. 
Alexander Sales Corp., Dept. PS-5, 26 So. 
6th Avenue, Mt. Vernon, New York 10551. 



MOLDS 



Book about Aluminum 
Molds with prices and 
production trade secrets j 
direct from w'orld's larg- /V 
est mold manufacturer. 1-^ 


H 


SEND 
$2.00 


1 CONCRETE MACHINERY COMPANY. 




INC. I 



P. 0. BOX 99 



HICKORY 7. N. C. 28601 



BUILD THIS MINI-BIKE— YOURSELF 
NO WELDING NEEDED 

Lightweight. Rugged. Compares with the 
finest mini-bike you can purchase. Sim- 
pie. inexpensive construction allows you 
to assemble your mini-bike with or- 
dinary hobby shop tools. Illustrated 
plans, instructions and suppliers parts 
list. Satisfaction Guaranteed. ^^OO 




Plans Only 

WESTATE ENTERPRISES 
Dept. S-5. Box 9216 
ftan Jose. Cal. 951 iT 




TWISTY 

safer . . 



. . simpler 

ki'S liiilili-is! Clu-ik 
alili* --.o striHi;; 



Stronger , 

Tlll'll 01 IllllliV. JMHIll.V -lIlUlll* 

TWI.STV. K"r KTIIK.MITII slim -n-cl i 
lliiii il w(ni'T lii-i'al; unili-i l.'.n imhiihIs or l>illl. Koi 
S.vrKTV u pati'lili'd lock Hull "IK'iw mill i l.Kf.s ulili 
u tlvist. For SI.MI'Mi'lT^ lli-. Hat. Ile.vilili' uiol mat 
Willi up lo 20 ki'.vs. Small iulil lliiMi. Sliipld-il In iii- 
illvlilual uili lio\ 1' Mr *2. li for J'l. 12 lor JIO. I'l.'a«f 
atlil 2."jC tor lulMilliMi: iiliil sairs la.v I"r Calllornia 
ii-slili-iit, TWISTY. P.O. Box 626. Bonita. California 
'12002 




SOLID STATE headset of radio earphones 
with AM stereo-like reception. Use it on 
hunting trips, camping, at the beach. Dis- 
turbs no one— only you can hear. Ear- 
phones 4" X 2": Antenna 2V2" extending 
to 5" Adjustable rubberized head clamp. 
Gray, blue & chrome. $19.98 ppd. Hobi. 
Inc., Dept. PY-5, Lake Success. N Y. 11040. 




TRAV-L-BOB Takes your bait or lure where 
the fish are . . . without casting. Under 
bridges, tree branches, around Hly pads 
and rocks where the Lunker Fish hide, 
quietly. Just tug the line and it goes. 
Simple instructions. Guaranteed to satisfy. 
Only $1.95 ppd. Sports Liquidators. Dept. 
PS-5. Box 733. Sun Valley, California 91352. 




GPANT SURPRISE ASSORTMENTS Packed 
from collections' including thousands of rare 
and hey coins up lo ISO years oldi Eacfi Grab 
Ban a guaranleed minimum catalog value of 
S4 SO up to $45 00 and even more' No two 
Assortments etactly alihe Only )? 98 eact,. 
plus 25c postage and handling SPECIAL I 1 
Bag rPEE with orders for 4 (Maximum S Bags I 
per Customer ) Ideal gift for t)eginner or ad f 
vanced collectori Supplies Limited Order To j 
dayi 00 COO'S Foreign orders I? 00 more 

lUnNUMISS, Dept.PS 5,2928 48 Ave.. L.I. C. N.Y. 11101 



HEAVY DUTY BALL-BEARING PUMP 



IRRIGftTE-ORftlN-SPRAY-CIRCULATE. All-metal, 
rust-proof. Type XB St.nniess sh.ift. Use ' 4 HP 
or larger. 1 HP 1.200 GPH 60' tiigh or 3.000 
GPH 25' well. 5.200 GPH max. li'a" in. l"out. 
Belt or direct drive . . $12.95 

-jType P v/on't rust or doe. Bron.^e brnc. 
• To 2.400 GPH, 1" in; J4" out $8.95 
Postpaid casli with order 
MONEY BACK GUARANTEE 
LABAWCO, Box 34, Belle Mead. N. J. 08502 



j^ftlitt^ Lock Blade Knife 





Overall 
Length 
9' 



Imported direct irom Italy, Made by world 
fimous knife minufacturers. Optns 

easily and locks automatically Can't stmt 
accidentally Razor sliarp-tough steel / " 
blades Will last a lifetime Send only 
J3 75 pltis25( for postage and 
handling Money back m 5 
days if not satisfied 
Not sold to minors. 
Please stale age. 



Westbury Sales Company 

P.O. Box 'J34. Westbury. N.Y. 11590 • Dept. K-98 
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VON SCHRADER 

has to offer YOU 

if you would like to go into 

a profitable business 
of your own (full or part-time) 



1 • VON SCHRADER offers you these 3 money- 
making businesses: RUG CLEANING, UPHOL- 
STERY CLEANING, WALL WASHING. 

2 • ALL DETERGERS are reasonably priced. 
Many VON SCHRADER Associates make more than 
the price they paid in the first month and from the 
original supplies that come with the Deterger. 

3 • SOME VON SCHRADER Associates start 
spare-time . . . and later on change to full time. 

4 • NO SHOP is needed ... all work is done in 
customers' homes or on their premises. 

5 • NO COSTLY OVERHEAD ... you work 
from your own home and hire helpers only when 
your business justifies. 

6 • YOU ALWAYS OWN your Detergers . . . 
no one can ever take them from you. 

7 • ALL THE MONEY you take in is yours 
alone . . . you never pay any fees, or dues, or 
royalties to anyone; you are truly YOUR OWN boss 
in YOUR OWN business. 

8 • YOU WORK WHEN and where you care to 
. . . you have no quotas to meet, no extensive 
forms to keep, no reports to make. 

9 . FULL OPERATING INSTRUCTIONS 

come with the detergers. They are easy to read 
and to follow; anyone can operate; you need no 
special skill or training. 

10 • VON SCHRADER BUSINESS MANUAL 

is complete; it tells everything you need know to 
make a success out of your venture, including how 
to go about getting business, suggested sales let- 
ters, who to call on, tips on keeping your books 
and tax records, suggested telephone book and 
newspaper advertisements, radio announcements, 
etc. Handout literature is also included. 

11 • VON SCHRADER cooperation and assist- 
ance is always at your service. We continue to help 
you solve unusual problems regardless of nature. 
Training and consulting with experts is also avail- 
able at no extra cost. 

12 . VON SCHRADER perfected the first RUG 
DETERGER and we are by far the oldest and largest 
company manufacturing machines of this type. 



VON SCHRADER MFG. CO. 




• Read below what a few of our many A.ssoc iates 
have to say about the success of von schrader's 
FREE ENTERPRISE PLAN. Then return the coupon 
or write TODAY. It costs nothing to get the details. 

HOMER KENDALL, Indiano • "Your business helps and 
training are really wonderful. How could anyone fail?" 
LESTER VERNON, Wisconsin • "Have had my Rug Deterger 
almost two weeks, have earned 2 3 its cost already." 
J. M. ROGERS, Pennsylvania • "Worked 7 hours yesterday, 
earned $85.56. Part-time last week netted $103.70." 
ROY NELSON, No. Carolina • "I am doing real well with 
the Upholstery Deterger. I grossed $204 in four days 
last week and have plenty more work. Everyone is very 
well satisfied." 

BOB GREENBERG, California • "First month I made over 
$800; now 80' , to 90' , are old customers." 
EMMET FREMONT, Colorado • "It's amazing what the Wall 
Deterger will do. I'm more than satisfied." 



SEND FOR THE FACTS TODAY 



VON SCHRADER MFG. CO. 

1157 Place, Racine, Wis. 53403 
Please rush information about your 



.DETERGER(S) 



I Write in name of detergerts) 

and how I can start my own profitable business. 

Name 



Address- 



City- 



- State- 



-Zip. 
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The pipe that never 
loses its cool. 

Kirsten s exclusive radiator stem 
tames the smoke , . makes tt 
milder . . cooler. It also traps 
impurities and allows you to 
remove moisture with a 
flick of your wrist. 




postpaid. 

Imported aged 
terranean briar. 
Hand finished vul- 
canite bit. Order your 
Kirsten pipe and you'll 
keep your cool forever. 



KIRSTEN PIPE CO.. INC. 

Dept. PS-5. P.O. l3ox!)22/. Seattle. Wn. 98 10/ 
Plodsc sonci n\c your 1970 cataloo showmri 
.ill of the Kirsinn Pipes and acccssone;;. 
N.irno 



C.:v__, 



.State 



Zip- 




TO YOUR OWN DOCTOIi'S 
PRESCRIPTION 
EYEGLASSES BY ' 
MAIL AT 
GREAT SAVMGS! 

Mail ordtrs lilltd by $1095 (*mtudln| frami. 
irnnsed opticiinj from I U «»<" "«•) 

Your doctor's prescription will be filled by a skilled, 
approved and licensed Optician or your own prescrip- 
tion duplicated. Lenses are ground and manufactured 
lo United States optical standards. Choose from com- 
plete cataloc of men's, women's and children's 
Classes. Bifocals, trifocals. SUNCLASSCS or Safety 
Hardened lenses at low additional cost. We uncondi- 
tionally luarantee accuracy and perfect fit. 

PRISM OPTICAL INC. liSlUT"^^ 

136 LiMrly St.. Nn> York. N. Y. 10006 Oapt. 22 



Apply 
yourself. 




MAN 



SIZE! 




Mows 60" 
swatf) . . . 
does tough 
jobs others 
can't! 



.No week-end toy -this garden tractor has 
real u ork piiti it ' 14 hp plus extra size, 
weight, and traction gives you added pull 
and push-power. All-gear drive eliminates 
belts and inefficiency, puts more hor.'^epower 
on the mower or other attachment. The 
happy result: You can mow ' :• acre in 30 
minutes . . . clear 16"-deep snow in one pass 
. . . plow your garden fa--iter. easier. Modest 
price and long-life construction make 
Economy today's lo/i garden tractor buy! 
Send for free catalog, prices, name of dealer. 



CONOMY 

TRACTOR 

1005 A-5 Anoka Ave., Waukesha, Wisconsin 




110-120 VOLT A.C. 
LIGHT PLANT 60 CYCLES 

Knnl'rlt (Irlvt'fi from pick- 
(i|t or oinali i:.ns vnirlni*. 
• )|n'r;itp> Miws. drills, 
Ituiiips. ri'ccRt*r.s. T.V. 

X 1 «)(n» \\ ;iu: Nfvtr- no 

liiiltory. Now S70.00 — - 

l.-.iHi W.iU •! »»r lli voJl 

voliiflp- Now S60.00 — 
;iO(lil Wail'-— I U volt \ c- 
liirh-^ oiiiv Now S99.50. 
<;u:iiaiHi'fil, (heck or 
Mmtcy Onler, 



Virden-Perma-Bitt, Box 7066 P.S., Amarillo, Tex. 79109 




REPOWER with a <> or 
V-H. H. D. AIMI'Ton.-. 
lor u.-iui: Car. Compjict 
and Korae truck eni?lnos. 
btate year & model . lor 
Jeep or Scout. Give uh 
FULL INKOKMATION 
bend S25.no Dep. and wo 
will .ihln correct kit. bal- 
lon. .Send full amount for 
prep.iid shipment. Wire, 
phntu* ur write iod.iy. De- 

t r i- mvv:. 

Hoosi«r Mschine Products Co. Phone 276-3442 
314L S. E. 6th. Pendleton. Ore. 97801 



CAMPER & TRAILER 
KITS catalog 



Save ^/i over factory built. Anyone can assemble. No ^ 
ouperitnce required. Save $500 to $2000 over cost of 
factory built. Only household tools needed, tverything 
furnished — nothing else to buy' Just put factory pre- 
assembled parts together. 12 models— 8'. 8W. 10'<^' , 
Pickup Truck Campers. 24'. 31', 36' Pickup Truck 
Covers. 16', 19' Travel Trailers arid 4 Soft & Hard Top ; 
Tent Trailer Models. Money back guarantee. Rush , 
name, address for 24 page color catalog. FREE' I 

LUGER CAMPERJkTRAILER KITS t Hmrmt 

Dept. TK.5: 1300 E. Cliff Road. Bu(ni,v>ll«. MmnaftotB 55378 IU7> III, L'L IBI M» 




A BUSINESS OF YOUR OWN 

^REPAIR HYDRAULIC JACKS^ 

^ Earn while you learn at home. Millions of 

jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 
Big opportunity for mechanics. 
Write for folder No. PS-5 and free bonus offer 

HYDRAUUC lACK REPAIR MANUAL CO.. INC 

O.P.O. BOX 1 • •TATIN liLAMD. N.T. 1031* 




Send just SCO for sample. 

A rich, hdnd-rubbed finish is easy 
to dchieve with Pen-Chrome Clear 
Satin wood finish. Brushes on evenly 
and smoothly to accent the natural 
wood grain. Dries quickly. Use 
on stained or raw wood. Offer lim- 
ited to 1 can per customer. 
Send 50c to: The O'Brien Corp., 
Dept. PS 5. South Bend, Ind. 46621. 



Buy 
Gov't 
Surplus 

SAVE 
To 
SSV. 


Send 25( For Big Bargain Catalog 

lOOO'i Of Bergoinij twrplus, Ixcsm Invenlery, 

•ran^ Nem* f^wipmenl ff^f^lR^H 

COMPRESSORS • W1MCMES • GCjlR MOTORS KJXff^^^M 
HYDRAULICS • KREw JACKS - CB RADIOS fSir--"^* 
IEUEPHONES«"f LDEHS. POWFR PLANTS feg^ ^ 1 
SURVCTWC iNSTRUmENTS. ELECTROHICi 
AIR TOOLS • TAPt RECORD€f)S • TARPS f^T v' • 1 
■ ALKIE TALKIES • PU«PS • BIKOCULARS E^^gMm^ 

-ItTUrAGTIDI Oa KflHIT lACI CUAIllTIi" ^^^^SSsSS 


SURPLUS CENTER 


PS-050 


llncoln. Nobioiko 
ZipCodo 68501 



Shoppers' 




STEAM WRINKLES Away Fast with this 
portable hand steamer. Fits any electric 
outlet. Watch wrinkles disappear from 
clothing, neckties, lingerie. Remove lint & 
stains with brush attachment. Made of 
sturdy plastic with detachable handle. 12 
ozs. Waterproof. UL approved. $9.98 I 50« 
post. Pegasus, Dept. PS. 1855 Imperial 
Ave., New Hyde Park, N.Y. 11040. 




LISTENING DEVICE picks up normal con- 
versation up to 500 ft. away. This elec- 
tronic device with 18" disc reflector is 
fully transistorized and portable. It comes 
complete with tripod and stethoscopic 
earphones Includes plug-in facilities for 
tape recorder. Only $24.98 • 75c post. & 
hdlg. A Man s World. Dept. PY-5. Lake 
Success, N.Y. 11040. 



I-N-V-E-N-T-O-R-S 

WE NEED INVENTIONS 

Sell your invention for cash — need money for patent? — 
Are technical problems holding you back? Universal in- 
ventions has helped inventors all over the world — Just 
like yourself — why not you? Inventions provide the magic 
spring-board to sudden riches. REMEMBER, we either 
sell your invention or pay you a cash bonus. Write for 
details. 

UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 



THE FAMED 
BENSEN 
COPTER 




so stable 
it flies 
hands off 



150 POPULAR SCIENCE 



SIMPLEST, SAFEST FORM OF FLYING 
GETS TO PLACES OTHERS CAN'T REACH 

Lowest cost, too! Enjoy the thrill of flying 
your own Bensen Copter, as others like you 
are doing — from Alaska to New Zealand. The 
Bensen holds world records in speed, distance, 
altitude. No danger of getting stuck in instru- 
ment weather, you can land anywhere on a 
tiny patch of land. Wheels and floats inter- 
changeable. Easy to build with ordinary hobby- 
I shop tools. Get 3-View Drawings, specs, photo 
for $3, or of Gyroglider for $2. Send today! 

BENSEN'ArRYRWcbiK.'Dept'PS^^^^^^ 

Raleigh-Durham Airport, Raleigh, N. C. 27604 

NAME 

ADDRESS 





_ I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man — if 
you have read this far — who knows 
that anything worthwhile has to be 
earned'. I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma — you may 
be ready to learn and use the secret I 
have to impart. 

I Have All The Money I Need 

In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And. in addition. I have 
the satisfaction — the deep satisfaction — of 
knowing that I have put more than three 
hundred other men in bu.sinesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others — seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 



I'd like to give this to 
my fellow men... 

while I am still able to help! 



I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 



summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence — behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy — there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now — read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 



By Victor B. Mason 



gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a "leg up" to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot — but enough to 
make me lielievo that you are a little above 
the fellows who merely "wish" for success 
and are not willing to sacrifice something 
to get it. 

A Fascinating and Peculiar 
Business 

I have a business that is peculiar — one of 
my businesses. The unusual thing about it 
is that it is needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the "big 
fellows." It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a "one 
man" business that can be operated with- 
ovit outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And. it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are "on your own." It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business — over- 
night. It can give you a .sense of personal 
independence that will free you forever 
from the fear of lay-oft. loss of job, depres- 
sions, or economic reverses. 

Are You Mechanically Inclined? 

While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your "factory" running 24 hours turn- 
ing out a product that has a steady and 



ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash — six times a day. 

In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And. I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own lx)ss. in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step. I'll 
allow vou to invest $15.00. And even then, 
if vou decide that your fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 

Does Happiness Hang on Your 
Decision? 

Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this adverti.sement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me. forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or al 
any other time. 

VICTOR B. MASON 

1512 Jarvis Ave., Suite M-3-E 
CHICAGO, ILLINOIS 60626 
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t HOVER LOVERS 




FLY YOUR OWN 
SCORPION HELICOPTER 



A new world of fun and adventure is yours 
by joining the "Hover Lovers." 

More Scorpions have been built than any 
other sport helicopter. Owners throughout the 
world enthusiastically praise its vertical take- 
off capabilities. The introductory package 
includes Scorpion flight and licensing infor- 
mation, full color flight photos, drawings, 
illustrated parts catalog, details of the Scor- 
pion and the RotorWay program. Also included 
is your Hover Lover identification card. 



— RotorWay inc. 

P.O. Box #1096 • Mesa, Arizona 85201 

NAME 

ADDRESS 




SIIAO (BRA.>D .\.4.ME) TOOL CATALOG 
Thousands of 
exciting tool 
values! 

Thousands of Exciting Tool 
Values! Stonley, Millers 
Falls, Skil, Thoc, Wen, 
Disston, Wiss VVeitsaw, 
Dremel, Speedy Sprayers, 
Plumb, Huot, Kennedy, 
Channellock, Porter -Cable, 

Rockwell, Helios, Vise-Grip, Crescent, Ridgid and 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coost to Coost at prices Hard to 
Beat. Send 50< for our big 146 poge tool cotolog to- 
day. 

SILVO HARDWARE CO. 

107 Walnut St., PSD-5, Phila., Pa. 19106. 





HCCORDIOHS^ Big Discounts 



HEAVY-DUTY WELDER 

Does work of $85.00 welder 
yet costs only lOQS 

MST P>ID AW 

Fits ordinary 110V outlet 
3 welding heats 

Weld, Craze, solOet or cut most an/lhing made ol metal. No eKpen- 
ence rteeded. Follow simple instructions. Uses standard ig" rods 
to weld iron, steel, brass, bronze, aluminum, otber metals. 3 welding 
heats -not lusl one as willi other low priced models. New HEAVY 
DUTY circuit gives higher heal ... 4 times the heat needed to 
melt toughest iron. More welding power than ever before. Comes 
complete with welder's mask. $2.00 pack of rods, flux, carbons, 
automatic arc sinker, etc NOTHmG ELSE TO BUY. Approved for 
homes, garages, shops, factories. 10 day MONEY BACK trial. Guaran 
teed against burnouts. Send V 00 and pay S16.9S plus small CCD. 
when Oeliverel. or send ili.ii cash, ck., M.O. for postpaid shipment. 
Wel-Oex Mfg. Co., Dept. W H4. Box 10776, Houston, Tex. 77018 



LOCKSMITHING & Key Making 



PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 

Teaches you how to p'Ck locks, de-code, make master keys, repair. 
ins!3lt, service, etc. New self-'nslfuction lessons tor every handy- 
man, homeowner, carpenter, mechanic, service 
slalion operator, fix-ii shop, hardware dealer 
I gunsmith. 53 easy, illustrated lessons Full price 
[only S7.95 postpaid, Satisfaction or refund 
guaranteed. Mail order today' 

Nelson-Hall Co., Dept. EP-1 

325 W. Jackson Blvd.. Chicago 60606 



GENUINE ALNICO MAGNETS 




Buy 
Direct 




NEWCLECTRONICMODELS 
SAVE 1/2 42 "New .Sound" 
Klcctroiiic, Standard inod- 
ela, .\miillfiers. Famous 
Maken. Try fieforc you 
liuy — 5-nay Trial. lOaay 
Tprms, Tratle-lnH. Money 
Back Guarantee. FreeCat- 
aloiji). Price LLst. Write; 

Acca,(ljon Corporation of America 
!5 W Bi-lninnl. Ouit. P-SO. Chiuifa. 111. MMI 




BIG PROFITS FOR YOU ! ! 
In your own spare-time 
PRINTING BUSINESS 

Since \<2 tlMHi>.;iiiiI..; fnini liiirli ,^i-lio(il to ri-tin-mcnt 
jijffS iKivi- niiult' im[M»rt;iiil »-\lrii riiorii-y vvitti Kflso.v 
hAmi (iri-s^iv-. suinilifs. imlMT iiiiti luiw-to-do-it 
printing and hu.^inr.-^.-i manitiri-mcnt lii-lp, Havi-your 
own printing; lui^incss iirul your prfst-nl jot) too. 
Send J.'>c tiTfililfd ;iu';tiii<t vmir tir-t order) for tii^r 
catalok- and ditiiiK M l NdWI! KELSEV 
PRESSES, Dept. 701. M*ridan, Conn. 06450 



AmazING, PERIMANENT, 
GUARANTEED. tliiiiiln'ilK of 
rn-Kli 



,,.k- 



i.l ilr 



■liv 



S-710 
S-62S 
S-600 
S.S7S 
S-500 

Send 
MIAM 



i.l.ii, 

( Wt. 53 oz. ) lf;(> full of J-J.~> lti« 
I Wt. 49 oz. I Mii^ I'oll or I dT, 111,. 
I Wt. 40 oz. ) llii> l-iill or I no Ills 
(Wt.lSoz.l llii^l'ollor 7.-, Ili,- 

twt. 13 oz.t li;i- rii:l or 



NON-ELECTRIC. 

II....H. ({.•:rl<-\<- \tilii- 



. S18.50 
. »12.SO 
. SiO.SO 



I Wl. 1 J oz. t ll;i^ rii;i ol lO l".^. <ill ^iimm iiik. » s.au 

M.O. or check — we pay postage — sorry no C.O.O.'s 
I MAGNET COMPANY. /il4lj W.2nd. CI .Hialean. Fla 3;<ai4 



ALWAYS INCLUDE YOUR 
ZIP CODE WHEN 
ANSWERING ADS 



PLANER MOLDER- SAW! 



30 Day Free Trial! 




HI-TORQUE 
SYNCHRONOUS MOTORS 

^^^^^^^ A special purchase allows us to of- 
^^HPI^H ler these powerlut -;. RPM small 
synchronous. 115 VAC. American 
made motors tor only .Sl.<)8. Thou- 
^^B' iK ^'iritl^ or uses for the experimenter 

wm ^^'^ hobbyist. 
^^■^^IB Please include $.75 per motor lor 
^^HmiI^V shipping and handling on orders of 
^^^^^ less than SIO.OO. 

y LAW ENFORCEMENT COMPANY 

^^^^ 656 Lofstrand Lane, Rockvil^e, Maryland, 
20850 

'tNWy'ANlxcrTiNG, WANTrd 

: IMPRESSIVE lOOK I 



ANYTIME! 



□ © 



QUICK-CHANGE to suit your mood time: 



ALL THREE S6. 



Now you" can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
— ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
. . . You can own this power tool for only $35 down. 



Just MjII Coupon-No Salesman Will Call 



I BELSAW POWER TOOLS CO., Stan Field, Pres 
I !i20B Field Bids., Kansas City, Mo. 64111 

I Name 

I Address — - . | 

|_City . ^ State Zip. | 
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I 
I 

— I 




Send for your Mustache, Sideburns and I 
Van Dyke at once! Simply check the 
color you want or send a sample of \ 
your hair and leave the matching to 
our expert. MAIL COUPON NOW' | 
Adheres securely ... off and on in ■ 
seconds , , . can be worn as is or I 
trimmed to just the style you svant ■ 
To Order give hair color ~ Blonde: ■ 
n Black; "I Li9hl Brown; n Medium! 
Brown; .^'l Dark Brown; n Grey, 
iQ Silver; n Aubuin or send hair 1 
' sample, ri Mustache $2: P OeluKu 
Mustache S5; n Sideburns S3; I Oe- 1 
lu«e Sideburns 55; • Van Dyke S3; _ 
O Deluxe Van Dyke S5; n All Three! 
S6; a All Three Deluxe SIO (I save S5) _ 

culiner Co., Dept 252, 160 !| 
'Amherst St.. Fast Orange, N.J, ■ 

L M ■ ^10MEY BACK GUARANTEE ( M M 



Shoppers' 




MATCH-THE-HATCH Flies ... Kit includes 
18 lifelike artificials representing May & 
Cadclis flies common on many Eastern U.S. 
Trout waters. Information imprinted on 
each compartment in a plastic box. Comes 
in wet or dry kits {$17.95 & $18.95). C. R. 
Ivleck Sporting Goods Co., Dept. PJ, Box 
369. Dallas, Pennsylvania 18612. 




LAST OF The Fine Silver "Cartwheels" . . . 
a wonderful investment that has increased 
m value over the years. $4.98 ea in pres- 
entation case. Set of 5 assorted dates of 
our choice $24.50: 10 assorted $47.95. 
Complete Roll (20) assorted $93.50. 16- 
page illus. catalog free. Add 50e post, in- 
surance. Supply limited. Matt Numiss, 
Dept. PS 5. 2928-41st Ave., N.Y. 11101. 




SILENI POWEDFUL DEADLY SHOOTS LIKE A RIFLE KILLS 
RABBITS. SQUIRRELS. BIRDS. PESTS penetrates plywooil. lues, 
cans. 2QQ tanite. Improved version ol most accurate, lethal, leaied 
native weapon ever devised — Malaysia s huntins blowgun Scientit 
ically teseaiched. enjineeied. sleel cased, acrylic lined, 3 OR 4 
models. 10 5 steel darts, msUuclions. Eilra darts 10 lor SOc Add 
95c poslaee, Koneyback tuaianlee UNAVAILABLE ELSEWHERE 
SPORTSMANS'. Soi 262 PS", only , <0 98 I 
lustin, CA 92680 S4,98 ^ 'O (ACH. 



HEARING AIDS 



Huge savings on tinif, all-in- 
the-ear, behind the ear, eye- 
glass and body models. New 
space age models are so tiny 
and well concealed your clos- 
est friends may never even 
notice. FREE HOME TRIAL. 
No down payment. Low as $10 
monthly. Money back guaran- 
tee. Order direct and save. 
Write today for free catalog and confidential booklei 
PRESTIGE, Dept, 0-35 Box 10947, Houston, Tex. 77018 





HOW MANY HANDY DANDYS 

■■or'> Handy Dandys are plastic caps 
LANYUUUob: that hook onto Vs" pegboaid 

and hold quarter-twist jars, such as used for baby food. 
Suggestions tor getting FREE JARS in every package. 
Nothing better for storing supplies, parts and small tools. 
Keeps workshop neat. Sample pack 10 for $1 36 for 
$3 50 72 for $6.00 144 for $11.50. Caps only. 
No jars. Postpaid U.S.A. No C.O.D. s. 

Wir^KLIFFE INDUSTRIES, INC. 
Box 286, PS-5 WicKliffe, Ohio 44092 



Copyrighted material 



: 1 I 



Showcase 




SHINE SHOES Instantly with self-polishing 

spray. Dries in about 1 minute. Crystal clear 
for any color of leather shoes, men's or 
women's except suedes or white. Avoids 
mess on hand, clothes or floor. Will not 
crack or peel. Waterproofs shoe. 18 oz. 
$3.75 ppd Dominguez Enterprises, Dept. 47. 
2916 Dublin Dr.. San Francisco, Ca. 94080. 




SUPER VUE Glasses pierce fog & haze. . . . 
eliminate blinding snow rays, soften the 
glare of pure white snow. New cool look- 
ing lemon yellow glass lenses in all wire 
metal rims. Ideal for outdoor sporting 
events & night driving. Glasses— $2.98 ( 
35e post. Clip-ons— $1.98 + 35? post. 
Amtech Creations. Dept. PS-E, 108 New 
South Rd.. Hicksville. N.Y. 11801. 



iniiiM 



Slniptc nensihlc. R(>()-I*K(it shop tpstrrl 
phiDK. Riiitfl for yoiinipir ur s4-ll at a ii<mk' 
(►rorit. S.WK lOO'a S?J. Narrow waist US" 
tuU ii'ihIi-Ih "Spirit of the Century" ttn«l 
iifw "Spirit of Peace" aniazitiic consolr 
t.:i»«- Hf stat('l> KtntiKrit »Uif "CLASSIC 
America". Phorniiack riana ullti Lift: 
'<r/.h: f.ATTh.liSS all-plua HVYKII S 

tinHK. Jet ape heavy brass welRht. 
■ Ktionipi-l orljrlniil) Wt.-stnilniitrr Tultr- 
1)1') I ciildir tnovonieiits, frorirooiis bninzr- 
-ilv.T Uorihff Monnt dials. LYRE Pendu- 
lums, liriost ftOll'l ^4" kiln (trli-<l malioK»iiy. 
_ ualtiiil rtr rlirrry JtlTy Jnlnt Kwik-Bllt 
■aso kits. fl.()<> each plan. Rusb S2.S0 all thrrp plus Bonus 
'Petite Crandmottter" plan, as folks have fur uO years. 

Kuempel Chima Works 
Clock Studio, Excelsior, Minn. 55331. 



2 fori WAREHOUSE CLEARANCE SALE 



£) 1969 Viking 

TWO * 

FOR 



1 



J3.96 VALUE 




10 Year Guarantee 

TWO FOR THE PRICE OF ONE 



Raxor sharp lifetime steel bl.ide opens easily and automati- 
CElly locks in place. PUSH-BUTTON release. Tough, razor 
steel blade honed and polished to rairror-like finish. Bal- 
anced for tartet throwing. Legal site. Not a switch-blade. 
Blade GU.VKANTKED 10 YEARS. If blade breaks we re- 
place free. 30-day MOXKY BACK GUABANTEE. A favor- 
ite with sportsmen. Priced for quick sale of 200,000 knives. 
Makes eicellent gift for man or boy. Two for $1.98 
plus 50c shipping. Send cash. ck. or M.O. to VIKING 
KNIVES. Dept. K-2 Box 10880 Houston. Tex. 77018. 



BI'OWKH I'UI.I. replacement iiiaK- 
iielic lalch holds HefrigeratorN 
and Freezer doors I UP TIGHT). 
Lifetime magnetic latch, made es- 
pecially to replace worn or broken 
and often, nn longer available, 
nwhanical latches. 
The patented MAGNA- 
}J\'VCH is externally in- 
stalled I no dfx>r disman- 
tling). lOasy picture instruc- 
iion.s included with com- 
plete installation kit. No 
si>ecial tools or mechanical 
skills neede<l. 
Uefrigerator. ofT white color— Model 140. for 
large diMirs. Price .SI 2.4.'>— Model 70. for av- 
erage (Imirs. Price .SI I . ■4.'). Send payment for 
immediate I'RK-IVMI) delivery. (No 
CO.IJ.sl . .Satisfaction L'liaranteed. 

AIR-O-DYNE Corp. 
SS5-8S7 Rice St.. St. Paul. Minn. SS117 Dept. 101 




Save up to $200 or more 
on auto air conditioning! 




Quick 'n easy to install, Comfy-Kit air 
contditioners give you cooling power that's 
unsurpasseci — yet cost less than half the 
price of many units. This means you can 
earn up to $50 an hour for installation time. 

Comfy-Kit is available in three superbly 
engineered units: Supreme, Super Air antd 
Standard. All give you famous Comfy-Kit 
durability and performance — plus trim 
good looks that rival any unit on the 
market. 

Let someone else pay the high prices 
for auto air conditioning. You'll have a 
better unit — save lots of money to boot. 
Comfy-Kit comes complete — including the 
loan of tools if you need them. 

So, mail in your coupon right away. En- 
joy windows-up comfort all year. 



COMFY'Krr<^ P O Box 8585. Dept PS 5 



• Dallas. Texas 75216 



□ Cnciosfd ii S133* lo> SlanilanI Unit 
n Enclosed IS tUa* for Super Unit 

(J Enclosed is S16S* for Suprtmt Unit 

S Enclosed ii S30 deposit on a n Super 
Standard ^ ' Supreme Unit I will pay the 
balance, plus COD charges wlicn delivered 
n Enclosed is (8 00 deposit for a set ol four 
tools, winch Will be returned to m% when I 
return the tools. 

□ I would title to see the instruction book be- 
fore I order. I enclose W 00 for the iRstruc 
tion booh only I understand this will apply 
on any future Comfy Kit order. 



NaiM 

Addreu 

City SUte Zip 

My car is a (year) (model) 

Engine displacement . Horsepower ..... 

Power steering yei ne 

floor sllifl Steefing column shift ....... 

Smog pump yes ne 

'plus state tai where applicable 



ileriaf 



GOVT. SURPLUS ;:;2c°;,;s save z 90% 



ROTARY GEAR PUMP j^.smvcdi«. 

|.li.r. iiu>iil. natvd as GPM & U5U TSt « 
:M,*m ttI'M, liiU't Sc «nKlct p. mh ISb^-ia 
timsHl. 1 2 t«»iUt, ftjt* jHuXv drlvw Hliaft. 
(t- II V .".« W. Giivl. t>verh«u1«t! rvtvt. 
I»iim|.- rm l, liv.lraulii: r»it, we. Nhpif. Wl. I J 
U,». *i«iVT. HIST 3S:14r>. N.w S15.90 <Stli. 
a I HM!I . 




HEAVY DUTY GEAR MOTOR au 

iM-ariiii; .■■Jti-lrvicdoii. HalfU ji|>iin.x. 
:i r. Ill* M V I v.l>,c, Ttini'i 4(>ij lu*M. 

no l..ar|. ..II 
.14 V.lt 



l-J V.ll.f. it MOii HPM oil 
C-Kiktulnb tiioiBtit .-l;irl-»l'>|> 
-lutrh . IteVLTHlMi-. IIbh I:^ 
;i. GUVT. l OST »4.'.4. Shi>K. 




ELECTRIC UTILITY PUMP oum...) up u, 

:tr,.. sil |.. r i.r. ... IH J'SI. tor wntrr, 

fint iiivi-rtiriilf-. vtr. Aliiniimmi «'<>nnlrui-- 
liiii,- ..11 I ..r 24 V.I».<'. Kipli.-i..ii-l'ri"'r 
iiioUt. Iiih-t A- odtlot i>ort-s are >,-t" l-H"'. 

i.. II X tl" W. Aiipr^x. GOVT COST ffl'.O. 

. S14.90 iStk. It'^lHIiA... 



SILVER ANNIVERSARY EDITION 



irs: I'lectrichl. ninrinf. iiin.i- 
1(1 .inv KUarantPP. onU-r fn>iii 
I'ulvtT City. ."10' V .H>|»osit r..r 

".' V ?:bI<'s true. luclurln 
id* cuttomerm line* 1949. 



— — \- Siti»fy<no world-1 



AIRBORNE SALES CO. Dept. pssto 

8501 Stellar Dr.. Box 2727 • Culver City, Calif. 90230 



LOOK 




Establish new friendships NOW. Request 
free questionnaire. $15 fee payable when 
you return questionnaire. "The People 
Matching People." 

C0M7PArR~SYsfEMS,"InTrDept. PX-2 

194 Nassau St., Princaton, N.J. 08540 



Name — 
Addiess- 



City 

(8) COM/PAIR 



-State- 



-2ip- 



FOLD -A- BOAT 




No storage problem. Folds to four 
inches. Lengths 8, 10, and 12 feet. 
Rugged double aluminum hull. Flota- 
tion throughout. Write Lonan Corp., 
1549 3rd Ave., Walnut Creek, Ca. 94596 



EARN $20.00/HOUR 




Assemble the MINI-OOZER & MINI. BEEP for resale at 
big profit. Unique easy-to-assemble kits. Full-line of 
attachments. "Build it yourself" Plans— either ma- 
chine $5.00. both $7.50; IE-page Catalog-SOt each, 
both 75c. 

C F. STRUCK CORP. Depl. PS-50. Cerlarburt. Wis. 53012 



Shoppers' 



L*am how you 
can buy used 
•nginos $15 up, 
new engines $30 
wirh FREE con- 
fidential list and 
coupons when you 
order your plant 



• BUILD THIS MINI-BIKE! 

Plans reveal step by step detoilsl 

• BUILD A RACING KART! 

Build frame for less than J|0.' 

HUSH 52 tor phns (indiate type) or 
mi 104 tot b!Ochure dtscribing plms: 

PIANS. BOK5l70cpt.PS-30maha Nrh 




FMiiiily Fun 
Swiiiiiiiiiif£ l*4»«il 

FANTASTICALLY SIMPLE 

In-Krourtri project— no concrete to pour. C.-m be 
uxcnviiteti with most garden tools. Costs approx- 
imately Sl.'j.OO for I ft. sq, pool. Complete <Se 
(letaileil plans i any size i with pictures. Send 
S.T.OO check or M.O. to Hull Enterprises, P.O. Box 
124. University Station, Seattle, Wash. 98105. 




BUILD THIS Z GOLF CART 

OR USE ON JOB AS STEP SAVER 
"TOTE AND STORE IN CAR TRUNK" 

PHOTOS 



'AND ONLY $5 FOR PlAf. 
AND FARTS HSr. Jnqu.'.fl 



CUSTOM DESIGNING 

6331 CAIDWEU DR 
NEW ORlEANS. lA. 701 :2 





ULUmxiS^ AUTO 
{ WMW-B TRUCK 

■ sport car 
EkS a farm 

f ^TRAILER 
'kTREMEHMUS SMINGS! 

1 UT US movi IT TO row 

J ... WBfTI US TODJY . . . 


lor your FREE catalog' 


RELIABLE TIRE DIST 1109 Chestnut St. Camden.I^ J 0eX)3 




LIFETIME "SPIN-ON" 
OIL CLEANER 

Cleans motor oil 100 tinie9 cleaner 
than any other "spin-on" filter. 
Never drain oil again. Never buy 
another spin-on filter. Change 15 
cent element every 3000 miles, 
available everywhere. Oil is 100 
clean 100*^ of the time. Guaran- 
teed 5 years. $25.95 post paid. 
Write for the facts. Save S8.00 
every 3000 miles. 

Virdon Perma-BiH 
Box 70ee PS, AmaHMo, Texas 79109 




MAN'S FAKE Diamond ring looks like the 
real thing! Yes. perfect imitation diamonds. 
Esquire— massive center stone approx. 2',.- 
carat size with bevy of small matching 
stones. 18 ct. heavy gold electroplate. 
Sizes 8. 10. 12. $5.98 ppd. Terry Elliott 
Company. Dept. PS-5, P.O. Box 1918 Grand 
Central Station, New York, N. Y. 10017. 




ALARMOBILE Burglar Alarm . . . provides 
discouragement from intruders m home 
or business. Place beside door, attach with 
string to window, etc. and Alarmobile be- 
comes a complete burglar alarm system. 
When tipped over, it delivers a screaching 
noise. Operates on 2 flashlight batteries 
(not tncl.). $6.95 ppd. L. R. Kerr. Dept. 
PS-5, 7021 So. 125th, Seattle. Wa. 98178. 

kiilfi- for 
nlltiif. riKli- 
i; H n il all 

itun'l 




M 1 



-mr 
!'<] ill 



>.i;ilnl>-tt>i aU'vl 
M.tilc lintM-il til 
;i riizitr'f> t-<lK«-. 
ttiiieirctl. OpriiM 
• Moily. I.nfk« 
liitn iMiKitiun. 
Ida.).- will not 
liiihi- t\iii-n In IIS?, 
tiiii ton ill liiuiitlp to 
i>si'. Safrlv tiiiiriT iniard. 
Stir^-Krlr> ItJinillr. DalniK-a-il for 
taricf't tlim^\ iDk*. It brokpn with* 
in to years we will replace at no charcel 
Use 30 days. Money l>nrk IT riol plrii-.-il. Special 
IC sale. Hy.fi. PUICE ?1.!)S. send $J.!»n & ricUr 2 
knives. A<l>l l<i4- tHiKl.iR<-. handlinir. Remit TOTAL S2.48 for 
2 knives. OltMKK NOW! Mldwrst Knlfo Co.. !tlH:i S. WCKlcm 
Avr.. IVpt. r>P.1-llfl. <-htcago. 111. fiOfigO. K«t. 133fi. 





SPYPEN RADIO 

SECRET, HIDDEN RADIO 

Hear SPORTS. MUSIC. LATE NEWS & EVENTS 
in office, school, bed. almost anywhere. Wear in 
pnokfi liki> tiiip pvn. Tiny i-arphono for private 
li-tt'iiiim iiu'Iuded. Kull ranifL* tuner. Plays for- 
ever at no cost. -Self-powcrod solid siiil*.* cirouit. 
Nil liattcrifH. No i>Ic<*l rif Hy . rompleto. roady-lo- 
jiljiv , Money buck Bruaranlf c If not dellirhiert. 
Price Sa.9S plus 25< ship. cost. 2 for %3.7S. 

JOHNSON SMITH CO. 
Dept. 115. Detroit. Mich. 48224 



FIND BURIED TREASURE 



Powerful electronic de'.ec'j' 
finds buried gold, silver, 
coins, etc. 5 new models. 
IVrife for tree catalog. 



RELCO, 




HEH/WOMEH. 



Electric Razor 
Calendar Watch 2.44" 



Buy Below lioiesaie 



Oept 



BOX 10839, HOUSTON. TEX. 77018 



BIG PROFIT HOME IMPORT BUSINESS. My 

plan itarls you fait. Deal direct with over- 
Auto seas sources at prices shown. Thousands 
other daiiling borgains with no investment, 
r' -'r-Vp _ '"x "" ^"Y °S* ""^ locotion. Full or part lime. You 
^WW-^-iy^ keep all profin. Wrife for FREE BOOK to. . . 

MELLINGER, Dept. D2245. 1554 S. Sepulveda. Los Angeles, CA 90025 



110 V. POWER — $39.50 

C.imper.s — lonstructlon— Ijoats. etc. Operate 110 V. 
povnr tool.s up to to 1'- H.P Provide electric 
llghtiiiK to 1500 watu. Charge 6-12-24 V batteries 
at ratj's to 50 amp. Reddywatt converter connects 

111 nunulcs to provide 110 V. power In your vehicle 
ur boat. Connects with your present vehicle elec- 
irical system. Panel size 8' x 4" x 2'. Satisfaction 
cuar. or money back Shipped prepaid— $39.50 ea 

ESSE RADIO CO. Dapt. PS-S 
368 S. Meridian St. Indianapolis, Ind. 46235 



INVENTIONS-NEW PRODUCTS-IDEAS 



DEVELOPED & PREPARED 

For Commirclal Apptal S Sales 
DESIGN-MARKniNG-PATENT RESEARCH-DRAWINGS 

Second Decade of Reliable Service to 
INVENTORS • MANUFACTURERS • LAWYERS 
Director: Raymond Lee 

Untied Statet I'alrnt Offtf,' Jormer Patent Etaminer 
Vtiilrii Strttm Urpnrlmtiil o! Armv /ormrr Palfttt Adrtser 



FREE CONSULTATION — 

THE RAYMOND LEE ORGANIZATION INC. 

230-H Pork Ave., New York City 10017 2)2 MU 6-8500 
x.pun CDCC r.vi c.vr/o.v iinrnnn" Form 
SEND r RC.C, ■moni rT markktixg - 



city Stttt. 



I 

. . zip I 
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CLASSIFIED 



OPPORTUNITY MART 



AUTO SUPPLIES & 
EQUIPMENT 

PROTECT your vehicle against theft. 
aai:impcrt. $7.95 postpaid. Evans Ve- 
icle Safety Plan. 717 Maplewood Ave.. 

uiiuiioma. Tenn. 37388. 

BUMPER STICKER. CAUTION: Drlv- 
m may be hazardous to your health. 

1 00. S. Thlman. Box 142. Wlldermere. 
Illiord. Conn. 06460. 

AUTO Parts for old cars and new. All 
uikcs Catalogue $1.10. Antique Parts, 
[ilwaukee. Wisconsin 53204. 

MODEL - A" Parts. List 25c. Mateo. 
y.l South Walker. San Pedro. Calllor- 

ia 90732. 

CROSLEY. Foreign-American. Parts. 
iM (i;mt.s Accessory Catalog. 616 Burn- 
ric. Inwood. N.Y. 11696. 

NOW! $100 ring and valve job only 
i. guaranteed. Free information, de 
iiuuron. 210 Post. San Francisco 94108. 

SAVE SUBSTANTIALLY ON NEW 
ND USED CARS^ Buy Near Dealer .s 
ost Send $1.50 for Dealer's Cost In- 
irmatioii And Bargaining Techniques, 
onsumn Data. Box 652. Ridgewood. 
c\\ .Jeisf\ 07451. 

FREE CD Ignition Schematic. 10c 
jst. Penman. I7J1 Calamla. Norristown. 
1. 19401. 

DON'T Get lost! Three map scrolls- 
ills up — down. Attach automobile sun 
sor $6.95 total. Fidelity Corp.. Box 
1324. Da llas. Texas 75235. 

AUTO AL.ARM complete with 10 year 
anufBCturer's guarantee. SIO. T.P.A. 
uilet. 393 Belmont Ave.. Springfield, 
lassachusetts 01108. 



UNBELIEVABLE Huge Savings!! (Re- 
lirs. Gas. Oil I with Ring-Valve Job 
hile driving. $6.50 postpaid. Lasts 
W.OOO miles! Results guaranteed! 
[Qlalo.v. Grantham 5. Penna. 17027. 

AUTO TRAILERS & 
CAMPERS 

CAMPER plans and full sized patterns, 
lie most detailed available with written 
uri pictorial Instructions. Various mod- 
is and accessory kits offered. Send for 
teruture — Glen L. 9152 PS5 Rose- 
ans. Bellflower. California 90706. 

BUILD Your Pickup Camper. Pre-cut 
its. Blueprints. Supplies. Literature 
)c. Comstock Trailers. Dept. 665. Par- 
m.s Kansas 67357. 

CAMPER & Trailer Kits— Assemble 
iuiself. Save '2 over factory built. 12 
lOdd-s; Pickup Truck Campers, Pickup 
over.s Travel Trailers. Folding Tent 
railers. Big line of accessories, E-Z 
>rm.s. money-back guarantee. Free 24 
ige color catalog. Luger. Dept. WD-70. 
;oo East Cliff Road. Burnsville. Mlnne- 
55S1B. ^_ 

PICKUP Camper. Trailer or Pickup- 
over . . . Build Yourself. Save! Com- 
letr Plans $3.95 each. Cover plans 
! 00. Conversion Plans — econollne type 
in $2.95: passenger bus or delivery van 
!.95. Satisfaction Guaranteed. Equlp- 
ent Catalog $1.00 (refundable). Details 
)c Viking Camper Supply, 99-J Glen- 
ood. Minneapolis. Minnesota 55403. 

STEEL Step-tow bumper, any pickup 
. . $36.00. Extendable bumper for 
impert, $60.00. Eight foot utility type 
lol-boxc.'; with keys and slamlocks 
-imed . . . $175.00 pair. Send 50c (de- 
jctable) for catalog of pickup and 
imper values. In N.J. add 3'>. All 
ei^ht Prepaid. State year, make & 
odel Si whether wide or narrow body, 
ash. check or M.O.. No C.O.D. Pickup 
umpers & Boxes. Box 493. Camden, 
ew Jersey 08101. 



CAMPING Trailer, sleeps 6. 15 photos, 
implete plans $3.50. Canvas top and 
iis available. Circulars 15c. Strat-Ford 
lailcr.s. Stony Creek. Conn. 06405. 

MOTORCYCLES, 
BICYCLES & SUPPLIES 



BUILD "Popular Mechanics" MINI- 
IKE featured June 1967 Issue. Detail 
ans. photograph..! S2.50 refundable, 
its. parts, engines: factory discount 
■Ices. Catalog 25c. oilliom Mfg.: PSC: 
. Charle s, Missouri 63301. 

;LECTRIC Bicycle, Ride all day for 
rlcel. Complete plans »3 00. Electro, 
} 27203. Indianapolis, Indiana 46227. 

ILLUSTRATED Catalog 25c. Parts ac- 
ssones, custom stock, most makes 
Ddels. Cycle Supply. Box 1S2S. Palr- 
ry. Illinois 61739. 



CLASSIFIED ADS $1.75 per word, per insertion, payable in 
advance. Minimum ad, 10 words. Standard setting, first word 
all caps, rest of ad upper & lower case. Additional capitalized 
words, 65c per word extra. All capital letter headline or white 
space, $10 per line. 

CLASSIFIED-DISPLAY ADS sold in 1 inch multiples from 1 to 
6 inches. Rate $135 per inch, per month. Discounts for con- 
tinuity. (Full details on request.) 

Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 
CLOSING DATE for the July issue (on sale June 30) is 
May 11. 

Send all classified orders, copy, inquiries, etc., to: O. K. 
Kelly, Classified Adv., Mgr., Popular Science, 355 Lexington 
Avenue, New York, N.Y. 10017. 



REVOLUTIONARy.'! Batterize your 
biite. Auto battery converts your bike in- 
to Bat-Rc-Bike. Simply built . . . inex- 
pensively operated. Send S2.00 tor com- 
plete plans Bat-Re-Blke, Box 504-A. 
Cherry Hill. New Jersey 08034. 

CONVERT Bike to Motorbike— Plans 
. . . S2 00. Go-Cart PlaiLS— S2 00 Snow- 
mobile Plans . . . S3.0O. Go-Byk Indus- 
tries. Rothsay. Minnesota 56579. 

REVOLUTIONARY! Auto-battery mo- 
torizes your bike. Simply built . . . Inex- 
pensively operated. Choice of two mod- 
els SPEEDSTER-$2.00 . . . COMMU- 
TER-$2.00 . . . both S3. 00; BAT-Re- 
Blke. Box 504S5, Chenv Hill. N.J. 08034, 



ELECTRIC MINI-BIKE 

Faljulon-i elect rir Imuury nowerotl ^lini- 
Blke. Kiisily built with or(!inar.v looLs nl 
I 1 ro.st of oilit'r mini-hlkcs. 

• Speeds up to 40 M.P.H. 

• Instant Starting 

• Noiseless Operation 

• Operates on Pennies a Day 

AM i);irt-. avjil I;ihlo lofiilly. <nin|)lL-lf plan-, 
anrt instructions 

LECTRA-BIKE $425 

p. O. BOX 82, PDd 

washlnRton. N. J. 07882 



AVIATION 



AVIATION Surplus Big Catalogue 50c 
(Refundable). Box ITF-PS, Spring 
Grove. Pennsylvania 17362. 

HOMEBUILT: Real Enclosed Helicop- 
ter. 24 Pages Ideas. Information. $2.50. 
Build "Executive" Helicopter. Drawings. 
Specifications, 52,00. Helicopter Develop- 
ment, Box PS-147, Washington, New 
Jersey 07882. 

HOME-BUILT helicopter, gyroplane 
and airplanes PLANS and KITS. Com- 
plete literature $3.00 (refundable). Gen- 
eral Aircraft (PS I. 6200 Iberville. Mon- 
treal 331, Quebec. Canada. 

GYROPLANE Plans. Supply Catalog. 
Engine Parts Breakdown. Licensing Re- 
quirements 55.00. Gyro-J. Box 224. Talle- 
vast. Fla. 33588. 

GYROPLANE Plans. Supply Catalog. 
Engine Parts Breakdown. Licensing Re- 
quirements $5.00. Gyro-J. Box 224. 
Tallevast. Fla. 33588. 

HELICOPTER. SNOWMOBILE. HOV- 
ERCRAFT. AIRBOAT. Bubble canopy. 
One-Man. Portable Kits. Plans. Infor- 
mation 20c each. Photos and three-view 
drawings 5100 each. COMPCOP Box 
1267 Redwood City. California 94064 




AVIATION TECHNICAL TAPES 
& PICTORIAL MANUAL 

by a professional flight instructor. 
Tells & shows what you should know about 
aircraft. If you've ever been interested in 
flying you will be Intrigued by this prac- 
tical presentation of airfoils, controls, in- 
struments, navigation, radios, engines, car- 
buretors, magnetos & props in language 
you understand. "Introduction To Plight" 
on standard tape or cassette (state which) 
Introductory price $10. Tech Tapes. P O 
Box 10900. Pittsburgh. Pa. 15236. 



AIRBOAT. Propellers, Engines. Plans. 
Kits. Supplies. Complete Alrboats. Out- 
board Alrdrives. Catalog $1,00. Banks- 
Maxwell. Box 3301-Q. Ft. Worth. Texas 
761U5. 
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HOVERCRAFT 



DOBSON Air Car. Thrilling speed 
over land water. Two-place plane $15. 
Information package S3. 00 (applies on 
plansi. Frank Dobson. Box 816, Corona 
del Mar, California 92625. 



AERO-CAR 

AIR CUSHION VEHICLE 

.\niazing liovercraft built easily with 
ordln.tr.v tools. 

■ LAWNMOWER ENGINE POWERED 

• CARRIES ONE MAN AND MORE 

• FLIES OVER LAND SNOW / WATER 

• FORWARD BACKWARD. SIDEWAYS 
AND HOVERS! 

romplele Con>iruriion I'l.in,.. an«J Book 



Aero Projects, 

Box S118PS. 
Clinton, N.J. 08809 



$5-25 



ASTRONAUTICS 



RCX;KETS: Real Qylng models— Sights 
up to 2500 ft. New Illustrated catalog 2Sc. 
Single and multistage kits, cones, en- 
gines, launchers, trackers, rocket aerial 
cameras, technical Information. Fast 
service. Estes Industries, Dept. 32, Pen- 
rose. Colorado 812 40. 

ROCKETS!! 2.600 feet altitude. Power- 
ful motors— Kits— Tubes— Cones— Para- 
chutes — Launchers. New Illustrated Cat- 
alog — Rocket Data — Diagrams — 25c. 
Rush Delivery. Centuri Aerospace. Box 
1988 Phoeni.'i Arizona 85001. 

MOON Landing pictures, slides, maps, 
patches, other space unusuals. Write for 
price list. Astroland, Box 234-S. Mer- 
ritt Island. Florida 32952. 

ROCKETS!!! 20OO' plus. Single, multi- 
stage kits. Tubes, cones, engines, para- 
chutes, launchers. Same Day Service. 
Amazing accelerometer kit $1.50. Cata- 
log 25c. Rocket Supply, River Edge, New 
Jersey 07661. 

7 BOATS, INBOARD & 
OUTBOARD MOTORS 

NEW 1969 Mcculloch and Other Out- 
boards 4 H P. 5114 ... 9 Electric $288 
... 18 $338 ... 25 $388 ... 40 Electric 
$558 ... 55 Electric $768 ... All Sizes. 
Literature 50c. Electra Marine, 1427 
Broadway. Brooklyn. New York 11221. 

BOAT PLANS. FRAME KITS. 
BOAT KITS. World's largest catalog 
— Over 200 top designs for the amateur 
builders. New catalog includes Cruisers, 
Runabouts. Deep vee's. Catamarans. 
Trimarans. Houseboats. Sailboats from 
Small Sail Fish to 34 ft. motor sailers, 
large selection of inboard and outboard 
Hydroplanes. Send $1.00 for large new 
plan & kit catalog or $2.00 for catalog 
plus Boat Builder's Guide. Clark Craft 
Boat Company. 16-S Aqua Lane, Tona- 
wanda. New York 14150. 

PLANS. Full-size Patterns. Frame 
Kits with step-by-step instructions spe- 
cially for amateurs. Send $1.00 for new 
96 page catalog of over 80 designs, 8' to 
36' Sail. Jets. Inboards. Outboards. 
Cruisers. Houseboats. Hot Boats. Cata- 
marans. Hydros "plus" boat trailers. 
New "How To Build Boat Trailers" book 
$4.00 ppd. Glen Marine. 9152 Rosecrans, 
Bellflower. Calif. 90706. 

MARINE Catalog. 1970 Brandname 
Discounts. $l-refundable. Northeast. Box 
561, Newtown. Conn. 06470. 



BOAT Kits. Molded Fiberglass. Save 
money — assemble yourself. Factory 
molded sections bond into one-piece 
craft. 30 models— 14' to 32'. Cruisers. 
Runabouts. Houseboats. Sailboats. Big 
line accessories, motors, trailers. Easy 
terms. Free 80 page catalog. Luger. 
Dept. AC-70. 1300 East Clitf Road. 
Burnsville. Minnesota S5378. 

PLANS. Kits; canoes, kayaks, sailing 
rigs, accessories. Free catalogue. Quick- 
silver. 115 McOavock Pike. Nashville. 
Tennessee 37214. 

11' SCAMPER Sailboat. $99.96 Com- 
plete. Not kit. SI. 00 refundable. Talbert. 
212 Pine. Oconomowoc. Wise. 53066. 

FIBERGLASS, Resin, Foam. Brass, 
bronze screws. Prepaid, no tax. Boat 
plans Catalog 25c. Stiles. 11-S Mantua 
Hts. . New Jersey 08051. 

KAYAK kits, inexpensive professional 
models. Exclusive Nylon hull, aluminum 
trim. One day assembly Strat-Ford Kay- 
aks. Stony Creek. Connecticut 06405. 

SAIL Boat Kits For Penguin. O.K. 
Dinghy. Blue Jay, Windmill. Snipe. 
Lightning. Thunderbird. Free Color 
Folder. Taft Marine Corp.. 636','2 N.E. 
39th Ave .. Minneapolis . Minn. S542 1. 

FIBERGLASS Canoes. Kavaks. and 
Duckboats. Many exciting models. Easily 
assembled kits. $39.95 up. Free literature. 
Riverside Canoes. Box 5595CD. River- 
side. California 92507. 



BUILD AQUA CYCLE, a hydroplane 
you ride and control like a motorcycle. 
Illustrated brochure 25c. Plans $5.00. 
Sprint Marine. Box 7732. Spokane. 
Washington 99208. 

8 BATTERIES, 
GE NERATORS, ETC. 

LEARN Hydraulic Jack Servicing!! 
Complete Manual $3,00 Satisfaction 
Guaranteed. Bayerco. N-938 Betty Ave- 
nue. Neenah. Wisconsin 54956. 

9 ELECTRICAL 
SUPPLIES & EQUIPMENT 



ELECTROPLATING Equipment And 
Supplies. Send $2. Refundable. For For- 
mulas, Equipment Guide. Operation 
Data And Catalog. HBS Equipment Di- 
vision. Dept. N7. 3543 East 16th. Los 
Angeles. California 90023. 
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WELDING, 
SOLDERING 



WELDERS — 110/220. ISO Amperes 
$53.50. Morris. 1070 Inner. Schenectady. 
New York 12303. 

11 DO-IT-YOURSELF 

HOBBYISTS. EXPERIMENTERS, am- 
ateur scientists, students . . . Construc- 
tion Plans— All complete including draw- 
ings, schematics, parts list with prices 
and sources . . . Laser — Build your own 
coherent- light optical laser. Operates in 
the visible light range, pulsed mode — 
$6.00 . . . Radar— Build your own ultra- 
sonic doppler radar. Detect motion of 
people, automobiles, even falling rain 
drops. Transistorized, uses standard 
small 9-volt battery— $4.00 . . . Long 
Range "Sound Telescope "—This amaz- 
ing device can enable you to hear con- 
versations, birds, other sounds hundreds 
of feet away. Very directional. Transis- 
torized, uses 9-volt battery — $3.00 . . . 
Or send 25c coin (no stamps) for com- 
plete catalogue . . . Wide range of other 
plans. Including psychedelic lights, col- 
or organs, robot man. etc . . 38 dif- 
ferent plans . . . Technical Writers 
Group, Box 5994. State College Station, 
Raleigh. N.C. 27607. 

SAVE . . . How To Remodel Your At- 
tic Basement Free Details Value House. 
17 Wilton Terrace. Verona. New Jersey 
07044. 

PSYCHEDELIC Lighting Manual! 
Make light-machines, strobes, organs, 
slides, etc. Send $2,00 -Lightrays. 713M 
Pine Philadelphin. Pa, 19106 



NEW AEROSOL TEFLON^ 

IKFLON Coat All V.tur Items! Auto Parts, 
"^haver.-^. S 11*11 nj^ Iloartls. Watches, Tyj*e- 
wr iters, l.orks. I'ianos, Drawer Guides. 
Shovels. Files. Drills. Knives. Saws. Fan. 
I.nwn Mower Blaftes. 

Auply lo Pln.>itlc. Kuhher. Wood. Mctnl. 
GIhks, etc. Dries riuickly. Sold In 16 oz. 
u'ro.soi runs only. Karh 83. noKtpald. Hun- 
-Iretls of items can be roated for pennies 

'"^^ Order from: FMC SPECIALTIES 
P. 0. Box 1464, Lancaster, Pa. 17604 

•►Noi for ( nokware ( rino" Heat Limit) 
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BURGLAR-Flre Alarm Supplies and 
Information. Free CataloE. Protecto 
Alarm Sales. Box 357. Birch Run. Mlcht- 
gan 48415 

UTILITY- record cabinet detailed 

plans send S2 00 H A S Designs. 62 
Palrvlew Ave.. Binghamton. New York 
1 39B4. 

SMOKE, cure .vour own wholesome 
meatsi Fish, fowl, game. "Western 
Kook-Out S.vstem" now revealed, also 
other trade secret recipes. Complete de- 
tails SI. 00 -Smolcem". Box 307-P. 
^uyallup. Washington 98371. 



Turn out professional looking metal 
products 
with this 
CREATIVE 
METALCRAFT 
SET. 

Itertiscover ihf fun of croatinp with your own 
hnnds! With this vorsatilr. «iunlU.v tool, pven 
ihv iimnteur can turn out beautiful metal 
l>ruilurt>^ for homo or for siilc, (Tool perfonnv 
seven meliii wnrklnt; function^} . 
Kealuird eilltorlally In I'onuhir Science. Pop. 
uliir MeelKinU-s. Kjimlly Han<l\inan. Srhoot 
Shop. I.A.V.K. :in<l Merh.inlrs Itlu-itrntefl. 
Sow u>i<l Ity Ir;iiffii(j schixiN. rehab, or^anl- 
zntlons nn»| voiMtion;il trahilne centers. Re- 
iiUlreN no heal or electricity. Three yenr 
inanufacluiers truaranli-e. For fie script I x'f 
llieraiuri- write: 





CREATIVE EDUCATIONAL 




SERVICES, INC. 




Dept. B 




Parsippany, N.J. 07054 




95 King street East 




Toronto. Canada 



12 HOME CRAFTSMAN 

POUNDRYETTE 2400 P. I '2 to 48 lb. 
capacity. Circular 10c. Kansas City Spe- 
clalties. Box 193. MIddleton.Wis. 53562 

PLANS Giant Soice Shelf holds 36 
bottles SI. 25. Catalog 25c Dandy-plans. 
Box 14915. Phoenix Arizona 85031. 

FREE: New 136 page handicraft cata- 
log. Supreme Handicrafts Box 395-PS 
Sioux Falls South D akota 57101. 

EDUCATIONAL — Fun-Proflt. Use 
Newspapers unusual way. S2.00. T.R 
Kinnev. 105 Fllmore Endicott. New York 
13760. 

• GETTING Started In Stained Glass " 
25c. WIttemore. Box 2065X. Hanover. 
Ma^s. 02339. 

PLANS Giant Spice Shelf, holds 36 
bottles $1.25. Catalog 25c. Dandy-plans. 
Box 14915. Phoenix Arizona 85031. 



CABINETMAKING Made easy and 
'•How To Make Formica Counter Tops." 
two excellent Guides let you build Kitch- 
en Cabinets and Counter Tops like pro- 
fessionals. Extraordinary Guides bring 
Master Craftsman's shortcut methods 
Satisfaction guaranteed. Write: Japs 
126-L Seventh North. Hopkins. Minne- 
sota 5 5343. 

MAKE your own fine picture frames 
with our beautiful mouldings and amaz- 
ing ClampIesR Assembly Method. Ter- 
rific savings! We shovv how. Free proof. 

Sartlculars. Japs. 126-LM Seventh 
orth. Hopkins Minnesota 55343. 

PULL SIZE FURNITURE PLANS. 
Traditional. Early American. Danish 
Modern Catalog 50c. Furniture Designs. 
Dept S-50. 1425 Sherman. Evanston 
Ill inois 602 P1. 

SQUAREKNOTTERS: Make belts, 
handbags, lanyards, dog leashes, etc 
Soecial Oder! Beginner's book, catalog 
and qualitv cord samples SI 00 P. C 
Herwig Co Dept 71-PL. 264 Clinton 
St. Brooklyn. New 'Vork 11201. 

13 TOOLS & MACHINERY 



SMALL Foundry Furnaces. Supplies. 
Free Literature. Pyramid Co.. 3736 
South 7th Avenue Phoenix. Ariz 85041 

MICROMETERS — Indicators— Steel 
--Aluminum — Brass. Maximal. Unlmat 
Lathes. Accessories Lists free: complete 
mailinK-50c, Campbell. 1424 Barclay. 
SplinK/ield Ohio 45505 

14 ENGINES & MOTORS 



STEAM Engine Kits. Automotive 
Marine Catalog-Handbook SI. 00 Re- 
liable Industries. New Baltimore. Michi- 
gan 48047 

REWIND car generator for 110 V.A C. 
power plant. Plans S2.00. R. Schmauss. 
1228 E Cass St Tampa Florida 
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CAMERAS & PHOTO 
SUPPLIES 



FREE Price List! Cameras, film, flash- 
bulbs Merit Photo Supply. P.O. Box 
6011. North Hollywood. California 91603 

19 MOTION PICTURES & 

CO LOR SLIDK 

HOW To Make Color Prints From Your 
Home Movies si. 00. Colorplx. 204 South 
206. Seattle. Washington 98148. 

I6MM SOUND-ProJectors. Films. New. 

Used for Sale. Free Catalog. National 
Cinema, 333 W. 57th St.. New York 
City. New York 10019. 

156 I POPULAR SCIENCE 



175-FOOT 8MM. PREVUE MOVIE . . . 
Only $1.99. See Laurel * Hardy. Chap- 
lin. Fairbanks. Keystone Cops. Glrfi. 
Plckford. Chancy . . comedy, drama, 
adventure, history from the silents! 
Taste the fun of great movies right at 
home! Order today . . specify standard 
or Super 8. Free catalog. Blackhawk 
Films. 701 Eastin-Phelan Bldg . Daven- 
port. Iowa 52808. 

FREE Catalogues. 5.000 8-16MM 
Films. Jnternational-S Films Green- 

vale. N Y. 

FREE! 64-page catalog 8-16mm film, 
supplies, processing equipment. Superior. 
442-448 N. Wells Chicago Illinois 60610. 

HOW To Make Color Prints From Your 
Home Movies SI 00. Colorplx. 304 South 
206. Se attle, Wa shingto n 98148. 

16mm SOUND Features And Shorts. 
Bedner. 5300 S. Talman Chicago 60632. 

UNUSUAL movie supplies. Free circu- 
lar. Esoh. 47th Holly Kansas City, 
MLssouri 64112. 

16MM CLASSICS. Illustrated Catalog 
2Sc. Manbeck Pictures 3621-S Wakonda 
Drive. Des Moines. Iowa 50321 

19B COLOR SLIDES 

35MM. COLOR SLIDE SAMPLER . . 
20 "best" 2" X 2" . . . $1.00 Free catalog 
Hundreds of sets . . travel, circus, 
wildlife, flowers, railroads, war. etc. 
Order today Blackhawk Films. 702 
Eastln-Phelan Bldg.. Davenport Iowa 
52808 

35MM COLOR Slides. 10.671 Individ- 
ually Sold. Described Encyclopedia- 
Catalog 10c. Wolfe Worldwide. Dept. 16- 
50. Los Angeles. California 90025. 

SPACE - Nature • Underwater slides. 
Sample slide 2Sc. free catalog. fmRE. 
Box 608. Dana Point. California 92629. 

20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 



CAMERA FANS! Expert photoflnish- 
ing by one of Country's largest labs at 
lowest prices. Fast Service and free 
"Foto-Fan" Stamps you quickly redeem 
for valuable Photo Supplies. 8MM Koda- 
chrome $1.29; 8 Exp. Kodacolor $1.79: 
.35MM Kodachrome. 20 Slides SI. 39: 8 
Exp. Black White 69c. Satisfaction guar- 
anteed. Seiid exposed film or request free 
mailers, complete Price List and Gift 
Catalog. Direct Mall Photo. Box 8352-PS. 
Pittsburgh. Pa. 15218. 

KODAK Processing Mailers. Kodacol- 
or Kodachrome. Big discounts price 
list from: Mall Film. Box 338 Bradley 
Beach. New Jersey 0 7720. 

KODACOLOR 12 Exp. Roll Developed 
*; Printed Jumbo Size $1.50. Mall Film 
to CaprlColor. P O. Box 831. Laredo. 
Texas 78040. 

21 HOBBIES & 

COLLECTIONS 



COLLECT Regimental Crests: 3 sam- 
ples and 32 page military catalogue, send 
50c postage, handling. Insignia. Box 
71-S. Rockaway. New York 11694. 

COLLECT Military Miniatures. 500 
models. Catalog 50c. Bussler. Box 107-E. 
Wollaston. Massachusetts 02170. 

FREE Pricellst Worldwide Seashells 
Box 13288 Tiimpa Florida 33611. Book 
SI 

23 MINERALS & 

PRE CIOUS STONES 

12 POLISH Gem Stones o[ the world 
name and locations, educational. SI. DO. 
Empire Gems. Trinidad. Calif. 95570 

MINERALsT'FossiTiT'' Shells.^ Micro- 
scopes. Telescopes. New illustrated cata- 
log 35c Dover Scientific. Box 601 IS Long 
Island City. New York 11106 

BLACK Gold Crude oil just as natuie 
made it Over one million years old. 
Straight from the well. $3.00 per bottle. 
Geological Services. Box 2366. Laurel. 
Mississippi 39440 

BLACK-LITE In iiicadescent form! 
Analyze minerals. SIO. 216 Hitchingpost. 
Wllm. Del 19803. Mall order ONLY. 

23A COSTUME AND 
GEMSTONE JEWELRY 



GET Free catalog no seriou.s rock- 
hound, gem cutter, jewelry maker, hob- 
byist or craftsman can be without. Full 
of bargains, exclusive items, low prices 
from largest suppliers and authorities in 
the field Free new catalo? .just off the 
press, yours for the asking. Write: 
Grieger s. Dept- C-14. 1633 E. Walnut. 
Pasadena. California 91109. 

EARTH Science Rockhound Magazine 
Subscription 52.50. Sample 35c. Box 
550-PS. Downers Grove. Illinois 60515. 

GET Free catalog no serious rock- 
hound, gem cutler, jewelry maker, hob- 
byist or craftsman can be without. Full 
of bargains, exclusive items. low prices 
from largest suppliers and authorities in 

the field. Free new catalog just ofT the 

press, yours for the a.sking. Write: 
Grieger s, Dept. C-14. 1633 E. Walnut. 
Pasadena. California 91109. 



25 FORMULAS, PLANS, 

ETC 

ROCKETS SMOKE BOMBS, etc Por- 
mulas Booklet $1.00. Box 201. West 
Nyack New York 10994. 

ANY Formula $3.00. Catalog— Manu- 
facturing Treatise IDc. H. Belfort. 192 
N. Clalk. ChlraKu 60601. 



FREE Rocket sent with Catalog. SO 
SclentlSc. 383S0 Joy. Livonia. Mlchiga 
48154. 




HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 
mulas & Processes 



Here In a wealth of prac- 
tical, accuraip anil clear 
inform,iikon and tn^iruc- 
tion that can save you 
thousands, or make you 
a fortune: Housewives, 
itiiinuf.ncturprs, farmer", 
hnnfl.vmen. hntne exoert- 
menler.". electrlolnn«. 
c hemf Kt R . peonle la 
evopy walk of life, refer 
to Henley's dally. In 

_____ _ a book, you too will 

Ond lormulatf and rectpes for almost 
everylhine used in the homo. farm, work- 
"^hnv or inf1u>tr>'- Discover the trade 
r-et'i el > of ihou-';ind> of commercial nrod- 
ucts — learn new money- savlnirs and ex- 
citing: w;iy of (lolnur ihlntrs. Indlspensnbl* 
as a iltrt ti»n;irv. -S.it i -if art ion Kunr.mti'cd, 
tinii p;ii;es hiirrl cover-rlrtth t.indlnil. Only 
S5.W.") i>pd. 

EMBASSY SALES, Dept. PS- 11 
Box 67. East Elmhurst. N.Y. 11369 



26 SCI ENCE & CHEMISTRY 

ROCKETS: Real flying models— (lights 
up to 2500 ft. New illustrated catalog 
25c. Single and multistage kits, cones, 
engines, launchers, trackers, rocket 
aerial cameras, technical Information. 
Fast service. Estes Industries. Dept. 6. 
Penrose . Color ado 81240. 

SOUNDS Un-Limited. Casings Fuse 
Chemicals, etc. Catalog with Complete 
Details 25c. Dalton Industries. Box 283. 

Monroe. Con necticu t 06468. 

LABORATORY Supplies at Discount 
Prices. Catalog 3Sc. Deluxe Scientific: 
Manitowoc . Wisconsi n 54220 _ 

SEARCHING FoF~ Economically Priced 
Chemicals and Apparatus? Conversion 
Charts With Catalogue-35c Starr Sci- 
entifi c: Manito woc. Wi.scons ln 54220. 

SEARCHING For Economically Priced 
Laboratory Supplies? Elements charts 
and Catalogue-^5c. Hagenow Labora- 
tories: M anitowoc. Wisco nsi n 54220 

COPYRIGHTED; Powerful Stellar ra- 
diations cause gravitation. Summary 25c 
Carnahan. 3204 Breeze Terrace. Austin 
Texas 78722 

SAVE! Quality Scientific Supplies — 
Chemistry. Physics. Biology. Mineralogy 
I Money Back Guaranteed i — Catalog 35c 
iRefundablei— Dale Hawkins. 24146 Na- 
r anjas South Laguna. California 92 677 

CHEMICALS and apparatus for in- 
dustrial, analytical and private labora- 
tories. Catalog 50c Dept M-26. Biologi- 
cal Supply Co.. 1176 Mt. Hope Ave.. 
Roche.'.ter New York 14620 



OIANT. New. 1970 Chemistry. Astrono- 
my. Biology Catalog. 35c. Xercon Scien- 
tific. 8709 South Chicago. Chicago. Illi- 
iio ls 606 1 7 

CHEMICALS. Laboratory Apparatus 
Glassware. Catalog 50c. refundable. K N 
Minerals P.O. Box 631. Redlands. Cali- 
fornia 93273- _ 

FREE Chemical Resistant Polyethy- 
lene Gloves with catalog Chemicals, 
Blologlcals. Apparatus, Microscopes, 
Minerals, Fossils, Telescopes and Books. 
New Illustrated Catalog only 35c. Dover 
Scientific Company. Box 6011. Long Is- 
land City New York 11106 

TEN Very Useful Hard-to-get Chemis- 
try Formulas SI. 00 (that's only 10c 
each!). Kenrus-X, Box 158S, Statcn Is- 
laud. N ew York 10309 

LASER Plans $1,00. Tom Sage 2875 
Otsego Rd.. Pontiac. Michigan 48054. 

CATALOGUE Of verry Interesting 
hard-lo-flnd products and books 35c. 
'See our other advertisement.) Kenrus- 
C. Box 15 8S. Staten Islan d. N Y 10309 

■ CHEM-CUPS': Won't slip, slide, 
spill, crack, or leak! Holds powders, 
liquids, everything.— hundreds of uses. 5- 
Sl 00 13-S2.00 * free catalogue Kenrus- 
K Box 158S. St aten Islan d. N Y. 10309 

PLEASE see our ad In April 1970 Issue 
of PS Bill on. River Edge. J< J 07661^ 

AMAZING New Book of Science Ex- 
periments formulas and Catalogue of 
Laboratory Supplies. Only 50c. National 
Scientific Co. PS-5. 9 S. Park Avenue. 
Lom bard. Illinois 60148, 

CHEMICALS, Apparatus, Biological 
Supplies, Microscopes, etc. Catalog 36c, 
Sheard Science. Dept. PS. Columbus, 
Wisconsin 53925. 



LASERS-MASERS 



Build m Steel Bumtni? Gas Laser. 30- 

PBI7C course outline, drawintrs. only 
95 - OS . Bullrl a simple cannrlty radar 
system. ( ourse outline. 81. ."SO. Build a 
y^ittc model of a Masor Pistol, course. 
Plans only Sl.OO, BuiM a Blc Knr Sound 
r>oloctOr. plan.* only SKS."*. <'alHloe 25c. 

United Science Federation 
Green Cove Springs, Fla. 32043 
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PLASTICS 



CASTOLITE pours like Water ar 
hardens like glass at room temperatur 
Embed natural flowers, coins, specL 
collections. Also new molding and cas- 
ing resins for reproducing original 
Manual 25c, CASTOLITE 70.1021 
Woodstock Illinois 60098. 

POLYSTYRENE Signs Made on 
Vacuum-Former you can build. 1000 
profits. Waldrop. 8007 Kidd Street. Ale: 
andria Virginia 22309. 



CRAFT Kits , , Supplies, Castlr 
Resin, Molds, Cookln' Crystals, Dippit< 
Glas. etc. New enlarged catalog . . 51 
(refundable). Speclaltv Products. Den 
6, 731 Brooks Road, Muskegon, Mich 
gan 49442 

LARGEST Plastic Handicrafts Supp 
catalogue $1,00 (refundable), R,P.I 
Mfg, 24-P Winter, Stamford, Connect 
cut 06905, 

30 GARDEN SUPPLIES ' 
& EQUIPMENT 



FREE Tree, Soil Care Story! Vlti 
spike, 3527 Aqullla, Minneapolis, MIt 
iiesota 55426, 

31 FLOWERS, PLANTS & ' 
NURSER Y SUPPLIES 

GINSENG Bringing $18 pound, Hal 
seeds, roots. Goldenseal. Pull inform« 
tion, G Collins. Viola. Iowa 52350. i 

CARNIVOROUS (Insectivorous) Plant 
28 kinds. Illustrated catalog. 25, 
Peter Pauls, Canandalgua, N,Y, 1442 
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REAL ESTATE 



GOVERNMENT Lands . . . Low i 
SI. 00 Acre. Millions Acres! For "Exch 
sive Copyrighted Report" ... ph 
"Land Opportunity Digest" listing lane 
available throughout U.S.. send $1.0 
Satisfaction Guaranteed! Land Disposa 
Box 9091-EQ Washington, D.C. 20003. 

CENTRAL Ontario— Choice 640 aci 
Sportsmen's paradises still available- 
S20.0O plus $6.50 Taxes yearly. Map 
pictures. S2 00 (Refundable). Informe 
tion Bureau. Norval 3, Ontario. Canad; 

CANADIAN Vacation Lands; Full pri< 
S385.00. 40 acres, $10 month. Suitab 
cottage sites, hunting, fishing, inves- 
mem. Free information. Land Corport 
tion 3768-D Bathurst. Dowmview. Or 
carlo. Canada. 

UTAH-Large level lots, water, powe 
Full price $695. $10 down. SIO montl 
no interest. Hunting fishing paradis 
Free pictures, maps. Write: Utah-Arizt 
na Land Co.. Box 486. Kingman. Arlzon 

CANADIAN Lands, seized and sold U 
taxes. Our 53rd annual series of lists, di 
scribe many choice properties, situate 
Irom coast to coast, acquired by t 
through Tax Sale. Priced as low as s 
dollars per acre, guaranteed perfect titl 
small monthly payments, no mortgag 
BeaulifuUy situated hunting and flshii 
camps, where there Is real sport; suir 
mer cottage sites, heavily wooded aer< 
ages. Now is the time to invest in Cant 
da's minerals, forests and farms. Wrii 
today for free booklet with full explans 
tion. Tax Sale Service. Room 301-H. ( 
Bloor St. East. Toronto 5. Canada. 

GOVERNMENT Land — 450. ODD, OC 
acres U S A. -Alaska SI. 25 acre, ur 
Buy; Humestead; Vacation. Cabin. Ranc 
Sites, Copyrighted guide, guaranteed 
Rush -SI. 00 today. Surplus Land Bureat 
Box 80HF L as Vegas. Nevada 89101. 

LAND! EASY TERMS less than ban 
rates. Northwe.st Timbered Acreages c 
low as S950 Total Price. 5-10-20-40 Acre 
For People who love the land— A trai 
of Recreation Land to have for vol 
very own! In Northern Idaho. Easter 
Washington, and Western Montana. I 
the heart of lakes and big game cour 
try, All covered with growing timbe 
Access and Title insurance with eac 
tract. This is .select land with naturi 
beauty, recreational and investment va 
ues. Plan for the future and retlremer 
recreation. We have tracts of many type 
and sliea from which to choose, indue 
Ing beautiful Northwest Waterfroi 
property Your inspection is welcomcc 
write us for free list, maps, and com 
plete informaticn. Write to: Dept. WC 
Reforestation. Inc. P,0 Box 106 Op 
portunity Station. Spokane. Washingto 
99214 

$1 ACRE - - Canadian Border hum 
dreds campsites. Islands, farmlands, d] 
rectly from tax authorities. (Non-profit 
Lists, photographs mailed. Registei 
Room 11. no Church Street. Toronto : 
Canada 



UTAH — Large level lots, water, powe 
Full price $695. $10 down. $10 montl 
no interest. Hunting, fishing paradis* 
Free pictures, maps. Write: utah-Ar 
zona Land Co.. Box 486. Kingman. Ar: 
zona. 



ELECTRIC LADLE for pouring lea 

jiKS. sinkers or bullets. 115.95 postpaic 

Free Catalog of molds and accessorlc 
Relnke Brothers. 3144 W. Greenflel 
Avenue. Milwaukee. Wis. 53215. 



..^y-i^T Illustrated Manual. 
11.00. Holmanaco. 1840 Eileen Ct.. Brook- 
fleld. W isconsin 53005. 

BUY CANADA ... $10 . . 10 ACRES 
THOUSANDS of Tax Sale properties 
direct from government authorities At- 
lantic to Pacific. Good roads Near bor- 
der. Sensational investment gains Lake 
frontage. Hunting, Fishing. Cottages 
Unique researched lists. Maps. Photos! 
• BUREAU". 16 Quinby Court. Thlstle- 
town. Ontario. 

SI ACRE— U.S.A.— CANADA 
MILLIONS Acres. Direct from govern- 
ment agencies No middlemen Fam- 
ily Vacationing Fishing. Hunting 
Homesteading. Investing . For amaz- 
ing -where" and "how". AH States- 
All Canada Govt. Lands Digest" 
plus invaluable Canadian maps. Rusli 
SI 00 (Guaranteed! Can-Am Lands PO 
Box 1147 B uff alo. N ew York 14240 

BUY With confidence for Retirement. 
Vacation, or Investment— under Ameri- 
ca's only "No-Risk Land Puicha-se Plan" 
—in Carolina Coast multi-million dollar. 
14.000-acre development. 10 vear monev- 
back guarantee "j-acre homesites as low- 
as $700 00 cash price: SS.OO down S7 70 
monthly for 120 months including inter- 
est at an annual percentage rate of 8', 
Motel, hunting fishing golf. countrO 
club right on properly Private oceaii 
beach. 50 fresh water lakes Write for 
free literature Dept 2-2 Boiling Spring 
Lakes. North Carolina 28461 iNot of- 
fered to residents of California. Florida. 
N ew York.) 

CANADIAN HUNTING PISHING 
PROPERTIES from S9.00 an acre 
Choice properties available across Can- 
ada. Acquired through estate liquida- 
tions Low monthly payments. Ideal 
hunting fishing, cottages, farming tim- 
ber, minerals. Investment Write for free 
catalogue, Canadian Estate Land De- 
partment 75A. 194 Wilson Ave,, Suite 
101. Toronto 12. Canad a. 

33 SPORTING GOODS, 
FISHING TACKLE, ETC. 



FREE . , , Wholesale Catalog. Beads. 
Spinners. Lure Parts. Sinker Molds. 
Jigs. Reels. Plnnysports (PE) Toledo. 
Ohio 43614 



ELECTRIC LADLE for pouring lead 
Jigs, sinkers or bullets S15 95 postpaid 
Free Catalog of molds and acce5.sories 
Reinke Brothers. 3144 w Greenfield 
Avenue Milwaukee, Wis. 53215. 

FILLET Pish! Illustrated Manual. 
$1.00, Holmanaco 1840 Eileen Ct , Brook- 
fleld, Wisconsin 53005. 

FREE 1970 Catalogue! Guaranteed 
Lowest Prices. Pishing Tackle. Archery. 
Hunting and Camping Equipment- 
Thousands of items. Cabelas' Inc . Dept 
R. Sidney. Nebr. 69162. 

SEND $1.00 for America's finest Gun- 
.smithing catalog. Hundreds of new Items 
including tools of our own special de- 
sign. Frank Mittermeier. 3577 E Tre- 
mont Avenue New- Y ork, N Y 10465 

34 CAMPING 

EQUIPMENT & TENTS 

JUMBO 1970 Catalog, 132 pages latest 
camping equipment, clothing, surplus, at 
lowest prices. Send 25c. I. Goldberg 
Dept. PS5. 902 Chestnut St. Phila . Pa 
'1)107. 



DON'T LEAVE IT HOME! Complete 
Camping Checklist, Equipment & 
Personal items. Check-off each item 
for each person as you pock. Camp- 
ers' Best Friend. Satisfaction Guar-- 
anteed. 5 Copies only $1 postpaid. 
"Check List" Box 571-K Bridge City, 
Texas 7761 K 



36 HOUSEHOLD PETS 

LIVE Seahorses, marine specimens 
aquarium supplies. Illustrated catalog 
15c. Marine. Box 248-307. Dania. Flor- 
ida 33004. 

38 BIRDS & ANIMALS 

MAKE Big Money raising Chinchillas. 
Rabbits. Guinea Pigs for us. Catalog— 
25c. Keeney Brothers. New Freedom. 
Pennsy l vania 17349. 

S600-$800 MONTHLY. Raise small lab^ 
oratory-breeding stock for us. We supply 
equipment, breeders and Instructions 
Illinois Research Farms Dept SPB-5 
Barrlngton. Illinois 6001 0. 

SEAHORSES. Animals, Aquariums 
and Pet Supplies Catalog 25c Aqualand 
Box 1.30. Miami. Florida 33145. 




AMAZING 
PROFITS 

From a business of 



jore — r.ilstnff Aneora 

Rabbit Wool and Breeding Stock for us. 
3tart today by sending your name, ad- 
dress and 25e in coin for details. 

AMERICAN ANGORA COMPANY 

Malta — Dept. PS — Montana S953S 
EstaBllshM In l»2» 



RAISE Rabbits for us on S500 month 
plan. Free details. White's Rabbitry 
Mt. Vernon. Ohio 43050 

SKUNKS Wholesale. Monkeys. Ani- 
mals. Birds. Snakes. Catalogue 25c. The 
Bazar, Box 3173 Ft, Worth. Texas 
76105. 

30 CHESS Rules $2. Boards $10 S20 
Club $2 yr, Oorahnoss Buckroe Beach 
Hampton Virginia 23364, 

39 EARTHWORMS, 
CRICKETS, FROGS 



FREE Literature- We Teach You To 
Raise, .Sell Flshworms Crickets 12-lnch 
African Worms. Carter Parm-I2 Plains 
Georgia 31780 

EARN Money raising flshworms for 
us! Exciting details free! Oakhaven-121. 
Cedar Hill. Texa s 7 5104 

GROW Flshworms Outstanding new 
Breed produces great profits' Free Lit- 
erature. Fain's Hatcnery-27. Edison. 
Georgia 31746. 

40 HUNTING & FISHING 
INFOR MATION 

LIVE Traps for animal, bird, fish 
Free catalog, Mustang-NC76, Box 10880 
Houston. Texas 77018. 

42 FIELD GLASSES, 
TELESCOPES , MICROSCOPES 

FREE Catalogue! Thousands war sur- 
plus optical bargains. Lenses, Prisms. 
Telescopes, Binoculars, etc, Jaegers. 
691G Merrick Road. Lynbrook New 
York 

BINOCULARS Direct from Manufac- 
turer. Finest Quality Tremendous Sav- 
ings! Request Catalog. Ko.vu 3860 Cren- 
shaw Blvd.. Los Angeles Calif 90008 

ASTRONOMICAL Books. Star— At- 
lases, free list Herbert Luft, Box 91. 
Bayslde. New Yor k 11364. 

BINOCULAR Specialists Repairs and 
Sales. Free Literature Tele-Optics. 5514 
Law-rence. Chicago, Illinois 60630. 

SCIENCE Bargains! Lenses, Tele- 
scopes, Binoculars, Microscopes Kits, 
Parts, War Surplus Send $1.50 for be- 
ginners' 10 lens kit with instruction 
twoklet. Order Stock 2-CN. Request Free 
148-page Catalogue CN. Edmund Scien- 
tific Co.. 300 Edsi-orp BIdg.. Barrlngton. 
New Jersey 08007 

43 GOVERNMENT 

SURPLUS 



JEEP and Gov't Surplus Buying Man- 
ual iJeeps Pictured) 50c. Surplus Bar- 
gain Catalogue 50c. Both SI. Bargain 
Su rplus. Box 789PS. York. Pa. 1740 5. 

1970 SURPLUS Army. Navy store il- 
lustrated catalog. Send 25c (refundable 
with first S5.00 order). Ruvel, 707 Junior 
Terrace, Dept. 9-M. Chicago, III, 60613 

JEEPS From — S52.50. Typewriters 
From— $4.15. Cars Prom- S31.50. Walkie- 
Talkies. Motorcycles Airplanes. Boats. 
Typical - As Is" Bid Bargains From 
Uncle Sam. Tremendous Variety. Excit- 
ing Free List. Write: Enterprises Box 
402-S52. Jamaica. Ne w- York 11430. 

JEEPS Typically From $53 90 . 
Trucks From S78.40 . . . Airplanes. Type- 
writers. Boats. Clothing. Camping. 
Sporting. Photographic, Electronics 
Equipment. Wide Variety. Condition. 
100.000 Bid Bargains Direct From Gov- 
ernment Nationwide. Complete Sales Di- 
rectory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). Surplus 
Service. Box 820-B. Holland. Michigan 
49423. 

GOVERNMENT Surplus — How And 
Where To Buy in Your Area. Send $1.00 
To Surplus Information PS, Headquar- 
ters Buil ding. Washington, D C, 20036, 

MAKE Money! Government Surplus 
Direct, Jeeps to Battleships, little as 2c 
on dollar. Guaranteed Guide, SI, 00 Sur- 
plus Bureau. Box 80HP Las Vegas. Ncv. 
89101 

MAKE Money on government surplus 
How- and where to buy. Dlrectorv of 
Surplus Offices. Sale Terms Mail Order 
Items. Send $100 Bates' Marshall 
House 1118 Ruby st . Belvldere Illi- 
nois 61088. 



GOVERNMENT Benefit guide, see 
w-hat the government owes vou. $9 95 
ppd. J. McManus. 50 Cherry St.. Wal- 
tham. Massachusetts 02154. 

45 BODY-BUILDING, 
SELF-DEFENSE COURSES 



"GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery. $2. Satisfaction 
or refund. Gaucho, Box 9309-S8. Chi- 
cago 60690 

POWERFUL Muscles Fast! Free bro- 
chure. University Bodybuilding Box 
4327-B Northeastern. Dearborn. Michi- 
gan 48126. 



KARATE. Judo, Kendo, Tatami 1970 
Catalogue, Oldest Dealer 35c, Judo 
America, B200-1090 Sansome, San Fran- 
cisco, California 94111, 



K,»RATE — complete Instructions Il- 
lustrated, only S1.25. Bales Co., 650-PS, 
Metcalf. Escondldo. California 9202 5. 

KUNG-FU— Free Literatures. McUsa 
Enterprises. Dept. 75 PO Box 1755. 
Honolulu Hawaii 96806 

- STRENGTH Health i Longer Life 
Through Running • $2.00. World Mara- 
thon Runners As.sociation. Box 36522. 
Houston Texas. Free 20 page running 
equipment catalog with o rder. 

FEAR No Bullv! Master Authentic 
Chinese Kunglu Unbeatable Techniques! 
Defeat Within Seconds Anv Attacker In- 
cl'-ding Giant Judo-Karate Experts Free 
Details By Air Write Asia's Greatest 
Master Leongfu iB 42) 119 Anderson 
Road- Ipoh. Malaysia. 




«££( / / POWtKfUl AlUSClCS fAStl 

Fantastic New Discoveries in the science 
Of bodybuilding. Now. in the privacy of 
your bedroom, our method will add inches 
of powerful muscles to arms, chest, shoul. 
ders & legs. Learn secrets on trimming the 
wai>t with ultra-modern methods — fast! 
R''g.irilless of age, skinny or overweight, 
wt can transform your body to physical 

jPcrfection. Send for free brochure. Univer. 

isal Bodybuilding. Box 485-A4. Dearborn. 
Mich. 48121. 
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PROFITABLE 
OCCUPATIONS 



FREE Literature— Make Big Monev 
Raising Flshworms and Crickets. Carter 
Farm. 10. Plains. Georgia 31780. 

FREE catalogs. Repair air condition- 
ing refrigeration. Tools, supplies, full 
instructions. Doolln. 2016 Canton. 
Dallas. Texas 75201. 

HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett 
Dept. C-86-D2 6216 N. Clark. Chicago 
60626. 

FREE Book -990 Successful. Llttle- 
Know-n Businesses." Work Home! Plym- 
o uth 45- Y Brooklyn New York 11218. 

UP to $1000 per month w-ith ow-n car. 
Details S3. 00. Eagan. Box 2331. Renton. 
Washington 98055 

200 MOLDS For Ornamental Concrete 
Products— Catalog 25c. Plycrete Mold 
Co Elk Rapids. Michigan 49829 

CULTURED MARBLE vanity tops 
w ith lavatory bow-|s cast into one unit. 
Manufacture in your basement or garage. 
Big profits. Marcop. P.O. Box 2733. 
Augusta. Georgia 30904 

SHARPEN-Scissors. pinkers. Inexpen- 
sive equipment, supplies, tools Black- 
hawk Sheldahl Iowa 50243, 

47 BOOKS & MAGAZINES 



THINK BIG! Higher Income, Security 
and Power, 256 page Book reveals secrets 
that make men Rich! Send S2.00 Kinder- 
man Associates. :i515 W. Market. Louis- 
vllle. Kv. 40 212. 

PAPERBACK Catalogue. 15.000 titles. 
$1.00, Free Listings Publishers' over- 
.stocks Hardbounds. LPs. Savings to 
84', New- York Book 4V West 43rd 
Street^ ^ev York City 10036. 

THINK BIG! Higher Income. Security 
and Power 256 page Book, reveals secret's 
that make men Rich! Send $2 00 Kln- 
derman Associates 3515 W Market. 
Louisville Ky. 40212. 



N.ATIONAL Geographic Magazine. 
1888-1867 any Issue Buxbaum. Box 465- 
PS Wilmington Delaware 19899. 



BACK Date Magazines! Send Needs 
MIdtown. Box sn-PS Maywood. New- 
Jersey 076OT, 

FREE Catalog!! Hundreds Sophisticat- 
ed, Illustrated Books!! May's, Box 
15170, New - Orleans, 70115, 

- SWEEPSTAKES Can Be Reapstakes" 
$1,00. Benro Enterprises, Box 6656-PS. 
Philadelphia. Pennsylvania 19149. 

NEW Illustrated catalog, only 10c 
brings you. Klnderman Assoc.. 3515-1 
West Market. Louisville. Ky. 40212 

APPLIANCE Service Manuals. Wash 
ers dryers, dishwashers, etc $2.75 each 
ppd. Magna Enterprises Mt, Vernon 
Ohio 43050 . 

BIG Money for you in mail order 
Guaranteed methods. $2.00. H&H A.sso- 
ciates. 4301 Columbia Pike, Arlington 
Va, 22205, 

49 JOKES & NOVELTIES 

PEACE Buttons, 200 novelty buttons 
bumper stickers, catalogue 10c. Harri- 
son. Box 233H. Bethpage. N Y. 11714 



FREE CATALOG 2000 
JOKES & NOVELTIES 

I ^^^w World famous catalog off 
V^fT ^S«. noMlties, Hire animals, sci- j 
vm^i^ .ra entific supplies, hobbies, ! 
'^^■^4k9 funmakars, planes & boats, I 
I looms, magic tricks, joke articles, unusual j 
I seeds, gadget timesavers, cameras, optical j 
I goods, projectors, movies, lucky jeiMliy, I 
I religious novelties, disguises, musical In-j 
I struments, stamps, coins, puzzles, fortune ! 
I tellers, radios, auto S bike accessories,! 
I telescopes, magnifiers, compasses, banks, j 
I smokers' gadgets, artists supplies, print-! 
I ing sets, engines, motors, shockers, knives, 1 
I billfolds, sports, books, games, plants, I 



j etc. Send postcard or this ad. No letter 
I needed! 



I m YES- 1 want FREE Catalog. My Name I 
1 1 1 & Address Attached or on Envelope ■ 

[^JohiiMnJniith^D^j^CJ 15, DetrolM8224} 



50 MAGIC TRICKS, 
PUZZLES, ETC 



BE A Magician! Two booklets explain- 
ing sixty-eight tricks plus large profes- 
sional catalog $1 00. Magic. Inc.. 5080 
Li ncoln. Chicago. Illin ois 60625. 

FREE Trick Magic magazine and cat- 
alog— 25c. Magic & Fun. Box 9-PS. New 
Yo rk. N Y. 10022 

HOUDINI Magic Catalog!! World's 
greatest!! Our 31st Anniversary!! Rush 
25c. Free Secret Trick Included!! House 
of 1000 Mysteries. Dept. PS70. Port Lau- 
derdale Florida 33308 

COMPLETELY illustrated 84 Page 
Catalogs 25c. Manhattan Magic. Box 

334-S, N Y.C, 11. 2 

WORLD'S finest professional magic 
Joker Novelties. Giant illustrated cata- 
log 10c. Top Hat. Ev an ston . 111. 60202. 

MAGIC Catalog. World's finest. 3000 
tricks (340) pages $2.50. Beginners, 
amateurs, professionals. Kanter's. P-200 
South 13th St.. Philadelphia. Pa. 19107. 

500 TRICKS. Douglas famous Magic 
Catalog, only 10c. Better Magic for pock- 
et, club, stage. Fastest mall service. 
Douglas Maglcland Dept. 12. Dallas. 
Texas 75221. 

51 COINS & CURRENCY 

BARREL of Pennies found on ranch! 
All before 1956 (mostly "S")— Includes 
Indlanheadsl 50 mixed SI. 76 Huge 
Wholesale Listings 25c. Harris. 23730 
Pruneridge, Santa Clara, California 
96050, 

FREE SI, 00 value Coin Official Price 
lists. Specials, Send 50c Matt-A Numlss, 
2928-41 Ave. L i e New Y ork 11101 

HOW To Make Monev Make Money- 
without even spending one penny! Profit- 
proven Report complete instructions 
Send $1.00. Guaranteed. Coin Gulld-B. 
Box 32 1 Great Neck, N Y, 1 1022, 

RARE Coins- over 110 vcars old, $3,95 
each. Large cent, two cent three cent 
half dime, all four— $12 95 Guaranteed 
Coins. Bo x 1442 Fort Walton. Fla. 32518 

25 NEW Coins 25 different countries. 
SI 00 Worldwide Coins. Box 339A. Shel- 
ter Island. N Y. 11964. 

BUYING? Selling? Monthly mailorder 
coin auctions. $1 00 Traders 322 N13. 
San Jose. Calif. 95112 

BUYING? Selling? Monthly mailorder 
coin auctions. $1.00 Traders. 322 N13. 
San Jose. Calif. 95112 



RARE Coins— over 110 years old. $3.96 
each. Large cent, two cent, three cent, 
half dime, all four— $12.95 Guaranteed 
Coi ns. Box 1442. Fort Walton. Fla. 32518. 

25 NEW Coins. 25 different countries, 
SI. 00. Worldwide Coins. Box 339A. 
Shelter Island. N Y 11964 



AMAZING Lincoln MOON PENNY • 
Pictures Lem Module, both Astronauts. 
Earth in distance etc. Onlv lOc Offer 
made to introduce - Coins on Approval" 
Service. You may return without pur- 
chases and stop service at any time. 
Littleton Stamp & Coin Co.. Inc.. Dept. 
A4- L ittleton. New Hampshire 03561. 

ROOSEVELT Dime Specials. All Very 
Good Or Better. !949S-80c. 1955-S1.50. 
1965D-65C. 1955S-40C. All other dates are 
25c each. Complete Set of 55 Different 
With Album for $14.50. Satisfaction 
Guaranteed. Bryson Inc.. 6I2-B White. 
Toledo. Ohio 43605. 



COIN-BARGAINS GALORE!! 25c for 
large price list. PREMIERE COINS 
Dept. PS. Box 7776. Spokane Washing- 
ton 99208 



PRICE list. Send 25c. Village Coin 
Shop. Dept. C. Platstow. N.H . 03865. 

PROOF Sets 1968-3 $9 95 1969-S 
$7.95 1970-S $7.95 50 dlff. cents before 
1941 plus 1909VDB $4 95. 12 dlfl V- 
Nickels $3 00 12 dm Buffaloes $1.90 16 
dlff. - S " Jeffer.son nickel.s plus 1950P 4 
1955P $2.95. 30 dlff. Mercury dimes 
S4.95 Warnickel Set $2 75 10 dlff -S" 
Roosevelt dimes plus 1955 D S2 95 12 
dlff. "S" Quarters $4.95 5 diff "S" 
Franklin halves $4 50 20 dlff Indian 
cents S5 95 . 20 diff Walking Liberty 
halves S15.95. Cash Coins Dept-PS. 309 
Hyde St. San Francisco. Calif. 94109. 
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TEN Indlanheads S3. 15: Ten V-Nlck- 
el8 $2.95: Silver C-rtiflca e S2 15: Set 
War Nickels $3.95: Coins Wanted! Nel- 
Bon. 3«8-R. Rye . New York 10580. 

WAR Time Jeffersons. 2 different, only 
25c Bedrln. I'^n Northeast 125th. 
North Miami Florida 33181. 

COMPLETE U.S. Coin List Plus Coin- 
Stamp Supplies 10c. w.th 1970S Cent 
25c. Schulthcls. Box 15IS NEW HYDE 
PARK. N Y. 11040. 

52 STAMP COLLECTING 



U.S. Mint Specials! Flag Set Complete. 
$1.00: Ic. 2c. 3c Famous Americans 121 
dlfferenti. SI. 00. Free list Brooks. 2601 
Avenue "U". B rookl yn. N Y . 11229. 

RUSSIA High-Value Collection, 32 
different Russia— some over 50 years 
old! Commemorallves. Czarist Issues. 
Airmails. Catalog price S2.99 Special 
Get-.Acquainted Offer— all for only lOc! 
H. E. Harris. Dept. OG-6 Boston. 
Massachusetts 0 21 n. 

ABSOLUTELY Free 25 different Unit- 
ed States Commemoratlves When Re- 
questing United States Approvals. K & 
B . Box 70. Br ooklyn. Ne w Y ork 112 23. 

NUDES set (41— Unusual Approvals 
10c. Atlas. P lainfl eld. Racine. Wisconsin . 

50 YEARS Old. fifteen different Unit- 
ed States, over fifty years old— 10c with 
approvals. Jaxon. Box 145-S Brooklyn. 
New York 11230. 

225 STAMPS FOR ONLY 10c! Air- 
mails. Pictorials; stamps from strange 
countries cataloging up to 26c each! 
Plus unusual stamps to examine. Buy 
any or none, return balance, cancel ser- 
vice anytime. MYSTIC STAMP CO.. 
Cam den 55. Ne w Y ork 13316. 

ONE Cent a Stamp. Write for a Jumbo 
book of foreign stamps at ic each, 
mounted in Scott order. Ballot Philatel- 
ies. 6815 Bay Parkway. Brooklyn, New 
York 11204 

1500 FOREIGN SI. 00; 5000 S3. 00; 9000 
$5 00 5.000 U.S.A.. Contains airs. dues. 
19th Century, presidentials revenues, 
high values, etc. S3. 00. 300 pre-1939 
U.S.A. commemoratlves $2.00 . 200 pre- 
1926 USA $1.00; 700 S3. 00: 30O0 $12.00. 
No approvals. Meyers, 5321 Fleming, 
Richmond, Ca lif. 

UNUSUAL Set 10c. with approvals. 
GORLIZ. Box 1915CS, Naples. Fla. 33940. 

NEW Issues— Free Weekly Illustrated 
list. Brooks. 2601-P Avenue - U." Brook- 
lyn. New York 11229. 

PAR East Assortment— Viet Nam. Ja- 
pan. Korea, Formosa and others only 
10c with world-wide approvals, Clark 
Stamps. Dept. 58V. Muskegon. Michigan 
49444. 

300 WORLD WIDE. Fantastic Value, 
Introductory offer 25c, Fabulous Low 
Cost Approvals. M & M Stamps. D«pl. 
A. Box 221. Plalnview . N.Y. 11803. 

FREE Large Worldwide Collection with 
Approvals. Walter Lamkln. Farmlngton. 
Maine 04938 

SPECTACULAR Giant Apollo. Paint- 
ings. Russian, Canadian, others 10c, Ap- 
provals Holland. 1227C 6th Street. Red- 
la nds. California 92373. 

FREE! Insect Triangles! Moon Beau- 
ty! 25 others. Approvals. Stoner, 1 Mars. 
Steelton. Penna. 17113. 

TEN Different Nudes: 20c. Approvals. 
Stamp Farm. 2317. Ox ford. Wis. 53952. 

GIANT Stamp Collection including: 
Astronauts. Satellites, Moonrockets. Boy 
Scout Issue, complete U.N. Set. recent 
Olympic and Sport issues from many 
countries, etc.. Plus Big Stamp Diction- 
ary and Approvals. Everything. 10c. 
Btampe», Box 47RP. White Plains. N.Y. 

ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwide— 10c. approvals. 
Stevens, Box 106B. Homecrest Sta.. 
Brooklyn. New York 11 229. 

UNITED States commemorative collec- 
tion containing 33 different— 10c. Ap- 
provals. White. 516-W Avenue L. Brook- 
lyn 30. N ew York. 

80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. 
Only 25c. Approvals Included. WlUett 
Co Box 338-Y. Yorktown Heights. New 
York 10598. 

WOW! $25.00 VALUE! 1000 Different 
Worldwide. $1.50 with PROFIT SHAR- 
ING /"PPROVALS. Universal. Box 6-B, 
Kenosha, Wisconsin 53141, 

UNBELIEVABLE Low Prices; Gener- 
ous Lot 40 cts,. Large Assortment $1 00. 
High Value Packet $2.00 Persile. 436 
N.Y. Avenue. Brooklyn. N Y, 11225. 

2 000 DIFFERENT WORLDWIDE 
$5 do No approvals. Larblg. Box 2617. 
Lakewood. Ohio 4410r 

300 WORLDWIDE. Fantastic Value. 
Introductory offer 25c. Fabulous Low 
Cost Approvals. M & M Stamps. Dept. 
A, Box 221, Plalnview N.Y. 11803. 

FREE Large Worldwide Collection 
with Approvals. Walter Lamkln. Parm- 
iilgton . Maine 04938^ 

SPECTACULAR Giant Apollo. Paint- 
ings. Russian. Canadian, others 10c. Ap- 
provals. Holland. I227C 6th Street. Red- 
lands. California 92373. 

TEN Different Nudes: 20c. Approvals. 
Stamp Farm 2817. Oxford. Wis. 53952. 
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FREE! Insect Triangles! Moon Beau- 
ty! 25 others Approvals, Stoner. 1 

Mars. Steelt o n. P enna. 1 7113, 

■GORGEniTS" Sets Free. Request Ap- 
provals. Manell Box 421. Westerly, 
Rhode Island 02891. 

RARE Old U S. Famous Americans. 
Flags. Commemoratlves on approval. 
Gift with approval purchase. 10c han- 
dling Metropolitan Stamps. Box 312- 
PNC. Jackson He i ghts. New York 11372 

EXCEPTIONAL 125 Different with 
Triangles commemoratlves. cat. $3.00 
Everything 10c, approvals. Reeves. Box 
597-P. Miam i, Fla, 3,:137 Itfwl 

WITCH'S Brew. 200 Foreign Stamps 
10c. Approvals. Stampliner. Box 137. 
North Bay. Ontario . 

FREE! I : Beautiful stamps — Gold, 
silver others. Approvals. Delor, 21127 
Fl eetwood, H arper Woods. Mi ch, 48225, 

50 DIFFERENT United States Com- 
memoratlves. only 10c. Approvals In- 
cluded. Shelron. Box 547. North Miami. 
Florid a 33161. 

EXCHANGE. Send 100-200 different 
stamps with 25c. Receive different. John 
Patterson. Lancaster, New York 140 86, 

500 DIFFERENT Stamps $1.00 with 
approvals. Smith. 508U Brooks. College 
Stat ion. Texas 77840. 

FREE Surprise collection sent with ap- 
provals. Jay. 1784 Union. San Francisco 
94123^ 

UNITED STATES 1000 Fine Mixed 
Stamps. 25c. Wrlghf s. Box 2122. Hagers- 
town. Maryland 21740. 

FANTASTIC Triangles. Diamonds. 53 
others 6c. Approvals. Longhom Stamps, 
Lubbock. Texa s 79410. 

■INVERTED Error' Dag Hammar- 
skjold. 6c with approvals. Belmont 
Stamp. Was hington. D C. 20015. 

MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC. Box 
6000-PS. San Francisco. Calif. 94101. 

100 OLD U.S. Stamps between 1861 
and 1935 $1.00, Rousch Stamps, 51 
Chestnut. Mansfield. Ohio 44903. 

14.000 DIFFERENT! Amazing new 

{ilan builds your collection systematical- 
y. Country by Country. Only 50c weekly. 
Ware. Monroe 70. Connecticu t 064 68. 

MYSTERY bag stamp collection only 
IOC. Hill Co.. Defiance. Ohio 43512. 

U.S. Bargain: 50 different 10c with 
beautiful world-wide approvals. Stamp 
Center. Kennebunk, Maine 04043. 

NOW Rockets, Paintings. Giant Beau- 
ties, others. 10c. Approvals. Tlget. Box 
1496. Denver , Colorado 80201. 

FREE Mint Set Approvals accompany 
MIntco. Box 22092. Memphis. Tenn. 38122. 

50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps. Box 
1592. Mansfield. Ohio 44907. 

UNITED States. Canada — 144-page, 
fully illustrated catalog, only 50c de- 
ductable. Stadco. 79 Woodruff. Brooklyn. 
New York 11226. 

25 FAMOUS Paintings 26c. Approvals 
bonuses. Fisk. Box 35, Elmhurst-A. New 
York 11373. 

OUTSTANDING Value— $1.00 for 150 
different pictorials. Hobbyists. P. O. Box 
466. Minneapolis. M innesota 55440. 

STAMPS Free! New Issues — New 
Countries — Triangles — Rockets — 
Olympics — Scouts — Birds — Flowers 
-- Animals — Also cid Canadian and 
U.S. Stamps. Plus complete illustrated 
Canadian Stamp Catalog. Send 10c for 
mailing. Gray Stamp Co.. Dept. B. To- 
ronto. Canada, ^ 

PENNY Approvals! Regardless Cata- 
logue! Kloster 4164— 52nd Ct.. San 
Diego. California 92105. 

AFGHANISTAN. Beautiful Flowers 
Complete 10c. Approvals Accompany. 
Palm Stamps. Box 459. Palm Springs. 
California 92282. 

FREE duplicate exchange Details 10c. 
approvals. Belden. Box 4175c. Dearborn. 
Michigan 48126. 

54 RADIO, TELEVISION, 
HAM EQUIPMENT 

33c TUBES. Radio & TV! Free List. 
Cornell. 4217-S University. San Diego 5. 
California. 



CASSETTE and 8-track blanks lan- 
guage tapes dozens of accessories and 
recorders. Literature 26c. Cassettes Un- 
limited, P.O. Box 13119C. Pittsburgh. 

Penn.ivlvania 15243^ 

SIXEP^ARNING Kits — endless 
tapes, timers, complete 0':tfits. Catalog 
free. SLR\. Box 24-SB. Olympia. Wash- 

incritm 

ELECTRONIC kits— amplifiers-pre- 
amplifiers— psychedelic strobe lights- 
metal detectors — color organs — digital 
Instruments — guitar amplifiers, etc. Free 
Catalog. SWTPC. Box PS 16297. San 
■Antonio. Texas 78216, ^ 

56 PHONOGRAPH 
RECORDS, TAPES 

DISCOUNTS on all LP's. Free details. 
Citadel Record Club. Symphonette 
Square. Dept. 3. Larchmont. New York 
10538. 

FREE Circular-Country Western Rec- 
ords and Tape Cartridges— Piddle 
Tunes- Waltzes-Blue Grass. Uncle Jim 
O'Neal. Box A-PSM. Arcadia. California 
91006, 

FREE Catalogues, 2000 hard to find 
unusual records. Rose's. 300 Chelsea. 
Louisv il le. Kentucky 40207, 

ILLUSTRATED Catalog! Golden Old- 
ies! 45rDm. Hits. 1800 titles! 25c. Carol 
209 Armand Street. VlUe Platte. Louisi- 
ana 70586. 

57 MUSICAL 
INSTRUMENTS 



DONT CARRY YOUR RADIO-WEAR IT! 


WORLD'S SMALLEST 

Wear behind cither ear- 
work, home, sporti. etc. 
ONI.V YOr (AN HKAK 
ITt Honr to ir» stations, 
supcrh tonr Ic hour, quar- 
U-r hides it! Inrludes tiny 
key chain carry case for 
rvrrvrtay use. Factoo' to 
vou JMO/i. 

PERSONAL RADIO 
Box 2279 
Sunnyvole, Calif. 94087 





VIOLIN and Guitar makers — send for 
latest Free Catalogue of woods & acces- 
sories International Violin PSO. 414 East 
Baltiihore St Baltimore 2. Md. 

ACCORDIONS and Amplifiers! Save to 
50^:^. Famous makes. Easiest terms. 
Trades accepted. Free home trial. Free 
discount catalog. Accordion Corporation, 
553 5-P West Belmont, Chica g o 60641, 

EXCELSIOR Accordions and Ampli- 
fiers, Save 50';. Buy Direct. Factory 
Distributor. Terms. Trades. Free Cata- 
log. Excelsior. 3147 North Luna. Chicago 
60641. 

LEARN Banjo-5-string Bluegrass. No 
music. Makes learning easy. Free details. 
Blay lock. Box 26-D. Marietta. Ga. 30060. 

WHOLESALE. All Instruments. Cata- 
log. Instruments. 406 E. 189th St.. 
Bronx. New York 10458. 

GUITARS. MANDOLINS. BANJOS. 
Complete stock of Gibson Martin gui- 
tars. FREE 100 page catalogue parts and 
accessories. Big savings. New York dis- 
count prices. Send 50c postage, han- 
dling. Eddie Bell Guitars. 201 W. 49th. 
New York 10019. 

GUITAR. Banjo Making, books plans, 
wood, necks, tools. List 25c. Wildwood. 
510 East nth Street. New York. New 
York 10009^ 

REBUILD A Player Piano! Details 
from Vestal Press. Vestal 8. N.Y. 13850. 

GUITARISTS— Busy? 5 minutes week- 
ly teaches strums, barres. melody. Begin- 
ner-advance<l. Samples. 10c. Steele. Box 
114. San Ra fae l. California 94902. 

PROFESSIONAL 674 Watt Amplifiers. 
Guitars. Free Wholesale Catalog. Carvin 
PS, Escondldo, California 92 025, 

30 DISCOUNT Any Name Brand 
Musical Instrument. Free Catalog. Free- 
Port Music. 127C Sunrise H'Way. Free- 
poit. N.Y. 11520. 

58 SONG WRITERS 
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HI-FI, STEREO, 
ELECTRONICS 



\MAZING Discounts on famous brand 
high fidelity stereo components. No small 
wonder that we have set new sales rec- 
ords each year since 1959. Write:. Arkay 
Electronics. 1028-04 Commonwealth. 
Boston. Massachusetts 02315. 



POEMS set to music. Songs recorded. 
Send poems, songs. Crown Music. 49-P 
West 32. New York 10001. 

FREE! 'Song-poems Tested Before In- 
vesting " Castle's. 203-P West 46th. New 
York City 10036. 

POEMS and songs wanted by Ameri- 
ca's most Dopular studio. Recording bo- 
nus for select material. Tin Pan Alley, 
Broadway Productions Division PS. Lake 
Grove. New York 11755. 

SONG Writing Made Easy. Step By 
Step Instructions $3.00. CRC Box 368. 
Stephenville. T e xas 76401. 

FREE' ■ 'Song-poems Tested Before 
Investing." Castle's. 203-P West 46th 
New York City 10036. 

POEMS. Songs. Wanted For New 
Songs and Immediate recording. Con- 
tracts. Royalties. Weiss Music Company 
1472-PS Broadway. New York. New 
York 10036- 

FREE Song Selling Information. Peer- 
less Music Publications Box 193-P. 
Bloomfleld. Connecticut 06002^ 

POEMS wanted lor songs, Nashville 
Music Productions. Box 9001-M. Nash- 
ville. Tennes.see 37204 

SONGS. Poems Wanted! Accepted 
songs published, recorded at pur ex- 
pense! Talent 17-PS Longwood Road. 
Quincy Massachusetts 02169. 

60 BUSINESS 

OPPORTUNITIES 



$75.00 THOUSAND. Home Addressing! 
Longhand. Typewriter. Information, 
send stamped self-addressed envelope. 
Brewster. Box 1348-TG. Clearwater. 
Florida 33517. 



BUILD Custom Cases at home for 
profit. Get orders by mall. We supply 
materials, instruction — everything. Free 
Home Business Details. CSCC. 693 CSQ. 
Hayvenhurst Avenue. Van Nuys. Cali- 
fornia 91406. 

$100 00 WEEKLY spare room.. Raise 
redworms odorless. Soilless way, Charlie 
Morgan, Box 116-C. Bushnell. Florida 
33513. 

WORLD'S Biggest Wholesale Supply. 
Buy from 10.001 U.S.A. European Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own Im- 
printed Catalogs. Free Details. Bargain- 
hunters Opportunities. Box 730-B, Hol- 
land. Michigan 49424 . 

.S200.00 DAIL'if'in Your Mailbox.! Your 
Opportunity to Do What Mailorder Ex- 
perts Do Free Details. Associates. Box 
136-B. Holland. Mich i gan 49423. 

WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears, holes dis- 
appear from clothing, fabrics. Steady 
year round demand from cleaners, laun- 
dries, homes. Details Free. Fabricon. 
1535 Howard. Chicago 60626. 

TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rock-bottom prices. Closeouts, bank- 
rupts Dropship merchandise. Automo- 
biles. Worldwide imports. Hongkong 
clothes. Free details. International Buy- 
ers. Box 16386-PS5. Portland. Oregon 
97233. 

MAIL-ORDER. Imprinted Catalogs. 
No Inventory Required. Write Sample- 
Methods 161-FD. Lafayette Hill. Pa. 
19444. 

SIMPLE. Easy way to enter mall or- 
der. Earn $12 000 year up. Stamp for 
details. Emptage, 1033-PS S.W. 53rd. 
Oklahoma City . Oklah oma 73109. 

FREE Literature — Make Big Money 
Raising Flshworms and Crickets. Carter 
Farm. Plains. Georgia 31780. 

SELL $2.50 Item for $1.00. Get repeat 
orders too! Cost you 15c. $1.00 brings 
sample. Instructions by First Class Mail. 
Hurry!!! Digest, Postbox 863-S, lang 
Beach. New York 11561. . 

DEMAND is high for architectural, 
topographical models, displays. Small in- 
vestment m Cutawl Machine starts you 
in profitable business. Free Details. 
Cutawl C o mpany. Bethel. Conn. 0680 1. 

$25.00 HUNDRED Addressing. Possible! 
Year round. Special Information in- 
cluded. Send 25c postage. Handling. 
Cove. Box 1348-BF, Clearwater. Plorl- 
da 33517. 

AMAZING ProfitsI Sell high-quality 
self-improvement book by mail. Drop- 
shipped by reliable publisher. Graphic. 
1033-PS S.W. 53rd Street. Oklahoma 
City Oklahoma 73109. . 

BIG profits in becoming a supplier to 
Major Industry through electroplating 
small parts and metalizing non-metal- 
lics Write for free particulars: Mason. 
1512 Jarvis. Room CM-3-P. Chicago. 
60626. 

AMAZING Profits! Sell Personalized 
Lifetime Metal Social Security Cards. 
Free Sample. Starting Kit. Myers. 928-C 
Crescenthill, Nashville. Tennessee 37206. 

NEW Approach to financial indepen- 
dence Free details. Collegiate Supply 
House. 5456 Hartsdale Drive. Jackson. 

Mississippi 39211. 

PROFITABLE Inexpensive! 50O'; Profit. 
Selling our Directories, Folios. Manuals. 
Circulars Supplied We Drop-Ship. Mash 
burn's, Enka North Carolina 28728, 

VENDING Machine Catalog. Rake. 
523 PS Spring Garden. Phlla.. Pa. 19123. 

EARN Money raising flshworms for 
us. Write: Oakhaven-43. Cedar Hill, 
Texas 75104. ^ 

FREE "Franchise Profit Letter" tells 
how unique NPR service is helping 
thousands seeking profitable businesses. 
Write today. National Franchise Re- 
ports. PS-528. 333 N. Michigan. Chl- 
cago 60601. , 

VACUUM Plastic Molding & Liquid 
Plastic Casting ... At Home! Make ■ 
hundreds of full 3-D plastic products. 
Big profit m spare time. Facts, Nation- ■ 
wide Plastics. Dept. OV. 4140 Eagle Rock; 
Blvd., Los Angeles. Calif. 90065. 

CLIP Newspaper items. $1.00-$5.00( 
each. Details free. Walter. Box 1360-SA,, 
Erie. Pennsylvania. . 

600 'f PROFIT Possible! Sell books; 
mailorder: tested, proven plan. Free de-- 
talis Vikari. Box 1312PS5, Salt Lake; 
City.' Utah 84110. 

MAKE 2 to 3 times your cost whole-- 
sallng 1001 products. Gifts, Mall Order: 
Specialties. Toys. Novelties. Carded! 
Merchandise . . . Guaranteed lowest be- 
low wholesale prices. Free hoine busi- 
ness details. SMC 6963-SSL Hayven- 
hurst Avenue. Van Nuys. Cal. 91406. 

MAKE Money Operating Home Mail- 
order Business. No inventory. Writes 
Purple Enterprises. Box 1629 BS. Jack- 
sonville. Florida 32216, 

BLACK Widow Ranchers!! Big Guar- 
anteed Market! Free Stock! NBWC P.O.' 
260-PSl. Brlgha m City. Utah 84 302. _ 

INSTALL Burglar Alarms without pre- 
vious experience or costly equlpinent 
Big profit. Free details. Nasco. 11071 
Massachusetts. Dept. D2696 Los Angeles 
90025. 



POLLUTION Control. Ecologx . Oppor- 
tunity of the decade Business Boom Just 
beginning. Get the Facts. Learn Where 
the Action is. f 2 00 Secure Dent PS4 
P O . Box 67 Old Bethpage. N.Y. 11804. 

AMAZING Profits! Sell Personalized 
l ifetime Metal Social Securltv Cards. 
Free Sample. Starting Kit. M.vers. 928-C 
Cresceninill. N a shvil le. Tennesse e 37206 . 

NEW Approach to financial indepen- 
dence. Free details. Collegiate Supply 
House. 5456 Hartsdale Drive Jackson. 
Mississippi 39211. 

PROFIT.'XBLE Inexpensive! 500-, Pro- 
fit. Selling our Directories. FoUo.s. Man- 
uals. Circulars Supplied We Drop-Ship 
Mashburn's Enka. North Carolina^8728. 

MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. VolE-PS Ypsilanti. 
Michigan 48197 

I MADE S40.000 00 Year by Mailorder' 
Helped others make monev! Start with 
SIO.DO — Free Proof: Torrey. Box :n8-F. 
Ypsilanti. Michigan jl319'r 

VENDING Machliie. No selling. 
Routes earn amazing profits. Big cata- 
logue Free Parkway Corporation 715- 
PSB E nsor Street. Baltimore Md 21202 

GROWN Flshworms for pioflt Free 
Details. Faln's Hatchery-52 Edison. 
Georgia 31746 . 

MAIL Order — sell Books part, full 
time — fascinating profitable — details 
— J obre. Box 27 Great Neck. N Y. 11023. 

I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
U nited Box 6 284-B. Marietta. Ga. 30060^ 

MAILORDER success plan! - How to 
Get Rich by .Mail " Free copy reveals 
millionaire's secrets! Executive 1 15051 
3 33 North Mic higan. Chicago tioeoi^ 

MAKE t46 Prom Square Foot Ply- 
wood: Jigsaw or Bandsaw necessary. 
Free Details. Wooderd. Bridgewater. 
Mass. 02324 

IMPORT-Export opportunity, profit- 
able world-wide mailorder business from 
home, without capital: or travel abroad. 
We ship proven plan lor no risk ex- 
amination. Experience unnecessary Free 
details Mellinger Dept. D2695. Los An- 
gele s 90025. 

SECRETS! Mall Order Success. Intcr- 
natlonallv famous expert reveals how to 
make home business fortunes Begin- 
ners: Get free copy Make Money By 
Mail " Discloses free advertising. Profit- 
able products Mailco 1554 Scpulveda 
Dept D 289 5. Los Angeles 90026. 

CONCRETE Facts: Highly profitable 
home business. Experience unnecessary 
Unlimited unique pottery designs easily 
made without moulds. Blrdbaths. foun- 
tains, wlshlng-wells. benches, etc Chem- 
ical coloring formulas, marbleglazing. 
Free Illustrated brochure. Hollywood 
Cement-craft. 602 Athens Street. Alta- 
de na. California 91001 

ADOPT AN IMPORT Increa.se your 
arm's sales potential. Or start new busi- 
ness or part-time venture. Our newsletter 
lists hundreds of new foreign products 
offered direct by foreign manufacturers 
Details free. International Intertrade. 
Box 63 8. Newark Ne-* Jersey 07101 

CLIP short newspaper items. To SIO.OO 
each Details free. Foster. 272-P5. 
Brooklyn 1123 5. 

OPERATE Restaurant. Free booklet 
reveals profitable plan. Write Restau- 
rant Business School Dept. FC-50 1920 
Sunnyslde Chicago. Illi nois 60640 

PREPARE Tax Returns- Housewife Jo 
Ann Netzlev made S5 500 last season. 
Train at home. VA Approved. National 
Tax School. Monsey IS B. N Y 10952 

MAKE Dollars From Scents in your 
home Perfume Manufacturing Business 
(128 in sales from $12 material. Basic 
materials and easy-to-follow Instruc- 
tions furnished. Free details. King Ser- 
vice. Box 1341. Lawton. Okla. 73501. 

MAKE Gorgeous original candles for 
all holidays and special occasions. Learn 
expert Candle decorating, candlemak- 
ing. use of professional molds. Free de- 
tails on home Instruction method. Can- 
dle Institute. Dept A13. 1600 Cabrlllo 
Torrance. California 90501 

250 000 NEW MOTHERS EVERY 
MONTH! Bonanza for Bronzed Baby 
Shoes! $50.00 a day profit. No invest- 
invnl. no Inventory Full or spare time. 
Exciting details Free Senti-Metal. 1919 
Memory Lane. Dept, 9E Columbus Ohio 
4: i209. 

$60.00 DAY Manufacturing concrete 
posts. Blocks. Mold Equipment Catalog 
SI. 00 refundable. Carlane. Route One. 
Box 1D6-T. Rapid City. South Dakota 

57701. 

MAIL Order Opportunities Galore! 
Popular Advertiser Magazine! Sample 
10c Labon Box 54386— PSM— Los An- 
i^cles, California 90054. 

$70 WEEKLY— Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax. 3474ID, Los An- 

ccles 900:)4, _ 

DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE; Full. Part Time; Ex- 
perience Unnecessary; Free Details: 
Roberts Company. 1741 Circle Road. 

B.-xltimo re, Ma rylan d 21204. 

MAKE Magnetic car signs. Write 
Route 1. PS-49A. Bardstown. Ky. 40004. 



.ADDRESSERS And Mailers needed. 
Send Stamp for inform;itlon. Llndbloom 
Sales. 36 i6 Peterson Chicago 60645. 

MAKE 2 to 3 times your cost on gift 
items, novelties, toys, card merchandise. 
Wholesale catalog SI. 00. Refundable. 
Landrv Merchandise Co.. 2509-51st Ave.. 
Sacramento Calif 95822 

$1 000 00 MONTHLY Operating Collec- 
tion Agency. Master Drawer 77009-B. 
Atlanta Georgia 30309. 

BIG Opportunities in the contracting 
business. Start immediately with little 
or no capital. No Gimmicks. Write for de- 
tails. Vincent Guccione. 1415 State St.. 
Alton. Illinois 62002. 



MAILORDER! How to prepare your 
own catalog for pennies . without mer- 
chandise investment. Free catalog-proof! 
Oble. 5711-MNE-14th. Brooklyn New 
York 11219 

MAIL-ORDER operators. ' How to Ob- 
tain Free Advertising" — complete Infor- 
mation by professional. Send .'?2. Halben. 
99 E. Magnolia. Burbank. Calif. 91502 

MAILORDER Book publisher wants 
dealers. Wonderful "drop-ship" propo- 
sition. Sample imprint circulars free 
Nell H. Tasker. Shamokin. Pennsylvania 
17872 

BOOKKEEPERS earn $500.00 week 
Operate Bookkeeping Tax Service. De- 
tails free. Universal Bookkeeping. Box 
664-P Springfield Missouri 85801 

EARN S60.00 DAILY manufacturing 
Concrete Pence Posts. Practically no In- 
vestment. .American, Excelsior Springs. 
Ml.ssouri 64024. _ 

PIANO Tuning Learned quickly at 
home! Tremendous flfld! Musical kiiowl- 
erige unnecessary GI .Approved. Infor- 
mation free. Empire School. Fla. 33145. 

JOIN "Money Getter's Guide". Re- 
ceive hundred.s. money-making, busines.s 
building propositions, ideas. Work from 
liome projects Full vear's membership 
onlv 25c. Write: Digest Postbox 839-3 
Long Beach New York 11581. 



1000% PROFIT '™"'1S?f„!;'Ho;" 



Sparc Time — Full Time 
No Investment 

fin- ■•pci-lal (^■>|iil|iinoiU . 
M.-inH itiii»hiir-; niothiMl. 
M.ilvrlal .-o^i- 2r>c |»iilr. 
.-.•IK i<> sii.no. l-:xtr.T prof- 
ile Mil tiiniintiiiLr>. 

FItKK INFORMATION' 

NBC. Dept, PS. Box 11069 
Kansas City. Mo, 64119 




61 MONEYMAKING 
OPPORTUNITIES 

HOMEWORK mailing circulars Free 
details! Cam Company. Dept. 155-KR. 
Verona. New Jersey 07044. 

ART TALENT? Make money right 

away. Course may not be necessary. Free 
brochure. American Studios. OM. Spring 
Park. Minnesota 55384. 

$500-$800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 
equipment, breeders, and instructions. 
Illinois Research Farms. Dept. SP-5. 
Barrington. Illinois 60010. 

YOUR Name Listed with 1650 Foreign 
and Domestic Mailers. Importers. Manu- 
facturers. Wholesalers. Publishers, etc. 
Year SI. 00 Our offers included. Interna- 
tional Listing Service. 29193-FD M'-^ 
dletou. Tennessee 38052 



FREE FRANCHISE JOURNAL maga- 
zine with over 100 franchise opportuni- 
ties in every issue. Franchise Journal. 
Dept. P. Box 1790 Newport Beach. Cali- 
fornia 92663. 



HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write, where and how to sell, 
and supply lists of editors buying from 
beginners. Small checks can add up to 
worthwhile extra income Write to sell, 
right away. Send for free facts. Barrett 
Dept. C-86-D3. 6216 No. Clark Chicago 
60626^ 

"WIN Success In the Mall Order Busi- 
ness." This extraordinary publication re- 
veals trade secrets for you to turn Into 
ready money. - Free Details " Address: 
Shlpstead. Box 231-C Glenville. Oreen- 
wich. Connectic ut 06830. 

SSSSS "lOOO SECOND-Incomc Oppor- 
tunities!" Complete. Readv-to-Use Plan! 
$1 00 I Refundable) Matthew Box 2020- 
PSl. New York. N Y 10017 

FREE copy of world's leading contest 
magazine! Write: Prizewinner. Box 
1 1569. St. Petersburg Fla 33733. 

MAKE S12.00 Profit each dozen assem- 
bling Belts. Details Free. (Stamp appre- 
ciated.) Redlkut's-41. Richland Center. 
Wisconsin 53581. 

FREE. 206 Easy ways to make money 
taking orders for exciting new products 
— spare time. Send name, age, for 5 
months free subscription. Opportunity 
Magazine. 1460 Hancock Center. Dept. 
18 -EM. Chicago 60611. 

HOW TO GET RICH!!! Free "Money- 
making Brochure"! Success Internation- 
al. Box 2447-B. Livonia. Mich. 48151 



56 ACTIVE Franchise Oppcrtunitles 
available all over USA. Bro.hure details 
86 Franchise chances for you to have 
your own business tied with successful 
National Companies. Send name, address 
to W. Stewart. 1085 Walnut. Des Plaines. 
I llinois 60016. . 

CLIP Newspaper items. Sl.OO-SS.OO 
each. Details free. Walter. Box 1360-S. 
Erie. Pa 

SELL Foolproof! Fire-Burglar Alarms. 
Inexpensive. Write. WATCHIX3G. Op- 
portu i iity Williamsburg Ohio 45176^ 

HOW MUCH does being your own 
boss or making S25.00U.00 per year in- 
terest you? The Warner breakthrough in 
the Engraving field could be your fu- 
tL.re. Write: Warner. Room CE-3-F. 
1512 Jarvls Chicago. 111.^626^ 

WATCH Rej>H;rilig. builds .^pare time 
income fast. Free details. Sweazey WE.A. 
F.ix H:ver Grove . Illinois 6002 1, 

■ WIN Success in the Mail Order Busi- 
ness," This extraordinary publication 
reveals trade secrets for you to turn into 
ready money, "Free Details" Address: 
Shlpstead. Box 231-S Glenville. Green- 
wich, Connecticut 06830; 

S$S*$ "lOOO SECOND-Income Oppor- 
tunities!" Complete Ready-to-Use Plan! 
SI 00 {Refundable I. Matthew Box 2020- 
P31. New York. N Y. 10 017. 

.SPARE Time Cash — Sell .Advertising 
Book Matches every business a prospect 
— no Investment— no experience needed 
to build steady repeat business Daily 
Cash commission In advance. Write to- 
dav— We'll send your sure-fire selling 
kit by return mail. Dept. PA570 Su- 
perior Match Co.. 75,30 S Greenwood. 
Chiiago Illinois 60609. 

,SKETCH Photos — Home Goldmine! 
Details. Gem. 365 Longhill. Shclton, 
Coilliec^Unit 06484L_ 

5200.00 FROM sheet '4' Plywood 
• Scrap) Details 25c. Novelties, 610 So. 
24th El wood , In diana 460 36. 

WRITE to Sell Details Free Novak. 
'^720 Hatteras. Taizana CalU. 9 1356. 

YOUR Name Listed with 1650 Foreign 
and Domestic Mailers. Importers. Manu- 
facturers, Wholesalers, Publishers, etc. 
Year $1,00 Our offers Included, Interna- 
tional Listing Service. Middleton, Ten- 
nessee 38052^ 

SELL Information by mail! Write: Rlz- 
riln 1520 \.sh Detroit Mich. 4 8208. 

FORTUNES Await you in commodity 
futures. Amazing formula tells how. De- 
tails free. Futures Box 30001. Dallas, 
Texas 75230. 

SABRE Or Jig-Saw profits. Details 
25c. Wests. Box 41097. Cincinnati. 
Ohio 45241. 

DROPSHIPPING— Best way to make 
money In mail order. $2.00 for list of 
over 120 companies. BC. Box 02208, 
Clevela nd. Ohio 4 4102 

UNUSUAL Fund raising Idea for civic 
groups or part time business. Booklet 
$1.00 Roman 14605 Brunswick. Maple 
Hts Ohio 44137 

MAKE 45'/ ! Paint automatically 
World patented tool. Consumer tested 
and approved. Retail $19.95 Sample 
S14.95— Six for S66.00. Karkut. Inc.. Rt. 
48. Phoenix. N ew York 13135. 

MONEY-MAKER! Easily built wooden 
toy cars, trucks! 12 plans $1. Toyco. 
4300 James. Independence M o. 64055. 

MONEYMAKING Electronic projects 
you can start in your garage. Experience 
unnecessary. Manual 25c. Barta. PSA. 
Box 15083 San Francisco. Calif 94115. 

LAS VEGAS Poor Man's Guide. Send 
SI 00. L.V.G. P.O Box 12101. Las Vegas. 
Nevada 89112. 

SHARP S$$ opportunity! One low-cost 
machine sharpens, serrates. knives, scis- 
sors, pinking shears. Earn S6-S9 hourly 
in spare time. Professional results with- 
out experience. Free details. Beaver 
Grinder 250 Nielson BIdg.. Eugene. 
Oregon 97402. 

START Mone.\maklng Mail Order 
Business Today! Aubraye. Box 3124. In- 
d ustry. California 91744. 

BECOME Notary Public! Free Particu- 
lars. Stationers. 40S-PS Rlchardt. Evans- 
vllle. Indiana 47711. 

ALUMINUM Molds for Making Con- 
crete yard ornaments. Dorrance. Box 
206. Bloomington. Ca l irornla 92316. 

EASY Money At Home! ! Free Proe- 
pectus!! Mayo's. Box 15170. New Orleans. 
7011^ 

SELL books by Mail. 400*7 profit. 
Royal. B o x 450-M. Cleveland. Ohio 44127. 

YOUR fortune can be photographing 
beautiful models. Maybe importing, pos- 
sibly real estate Free Information. 
Write: PS-5. Distributors. Box 83 
Ve rdun. Province of Queb ec. 

LE.ARN the secrets of repairing junk 
batteries. "Fabulous Profits" at home. 
Battery Shop. Rt 1 — 188D Blvthe Call- 
fornia 92225. 

$52 00 WEEKLY! Sparetime Address- 
ing. Details. Application-lOc. Troy Com- 
pany. Dept 204SP. Bayonne. New Jer- 
se y 07002 

WE Buy newspaper clippings for 50c 
each. Details $1.00 Clips. Box 53. 
Chalmette. Louisiana 70043. 



62 EMPLOYMENT 
INFORMATION 



•AUSTRAUAN OPPORTUNITIES 
HANDBOOK • . . latest information 
about Gt.veriiment Paid Transportation. 
Employment. Lund Farming . . . plus 
Employers List and Forms! Send SI. 00. 
International Services. 306-F5 Carry 
Building Washington DC 20005 

FOREIGN and US.A job opportunities 
available now. Construction, all trades. 
Earnings to $3 000.00 monthly Paid 
Overtime, travel, bonuses. Write: Uni- 
versal Employment. Woodbrldge. Conn. 
06525. 



HIGH Paying Overseas Jobs. Con- 
struction, other Projects. Bonuses. Trav- 
el Expenses. Extras. International In- 
formation 109. Cortez Florida 33522 



"AUSTRALIAN OPPORTUNITIES 
HANDBOOK " . . latest Information 
about Government Paid Transportation. 
Employment. Land Farming . . . plus 
Employers List and Forms! Send 81.00. 
International Services, 306-F5 Carry 
Building. Wa.shington. D,C, 20005, 

AUSTRALIA WANTS YO'o ! ! ' Govern- 
ment Assisted Passage, 50,000 Jobs, Lat- 
est Government Information and Forms 
$1,00, Special Reports on Employment 
Business. Taxes, Housing, Education, 
Ranching Farming, Teaching, Maps. 
Etc. AUSTCO. Box 3623-F. Long Beach. 
Calif 90803 



JOBS! JOBS! and more Jobs! OVER- 
SEAS U S A. Year-round and Summer 
Jobs. Jobs with Money. Challenge. Op- 
uortunltv Travel. All Occupations and 
trades For Information write: " JOBS". 
Box 475. lPS-31 Lodl Calif. 95240. 

BOOMING AUSTRALIA wants You 
. . . Application forms and new 1970 
Australian Handbook describing Austral- 
ian assisted passage, family and housing 
allowances, jobs, business, ranching, 
teaching, hunting, fishing etc. SI. 00. 
Buckeve. Box 1032MA. Falrborn. Ohio 
45324. 



INTERNATIONAL U.S.A. jobs 
now!! Free details! Write: Global Em- 
ployment. Box 706B50. Orinda. Call- 
fornia 94563 

63 SPE CIAL SERVICES 

INFORMATION On Anything. Fergu- 
son Research Specialists. 83-45 Vietor 
Ave Elmhurst. New York 11373, 

RETAILERS: Interested In curtailing 
shoplifting? Write: Marchione. Box 189P. 
Smithtown. New York 11787. 

AUTHORITATIVE information direct 
from Australia lavishly color Illustrated 
Including beautifully detailed maps "We 
tell it like it Is " Free forms for free ma- 
terial We are not kidding! AUSTRA- 
LIAN OPPORTUNITIES NEWSLETTER. 
Box 6428 Torrance. California 90504. 

66 AGENTS WANTED _ 

LIFETIME Income. Business Loan 
Representative. Write: Financial. 28 E. 
Jackson. Suite 1204-X2. Ch ic ago 60604. 

EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles, 
tie clasps, money clips, cuff links, lapels, 
identification badges, indlvlduulized with 
customer's name and emblems. Cap 
badges for trucking, bus, taxi, police, 
firemen, also postal, letter carriers and 
heavy construction emblems. Choice 3000 
emblems, Hookfast. Box 1088-PS, Provi- 
dence, R,I, 



BERKELEY receiving-forwarding. 25c 
each. S4.00 monthly. Kraus, Box 4244, 
Berkeley. Calif. 94704. 

WANT To Make Up To $100 A Week 
spare time, and get free shoes for life, 
too? No Investment. Rush card for free 
details. Mason Shoes K-769. Chippewa 
Falls, Wisconsin 54729 

PROFITABLE! FULL OR PART 
TIME. Represent largest manufacturer 
of removable magnetic signs for cars and 
trucks. Trlmetrlc. 2642 Saddle. Oxnard. 
Calif. 93030. 

ESTABLISH Your Own Business Low 
Prices On Used Clothing. Shoes. House- 
hold Goods Unlimited Profits. Free Cat- 
alog Northwestern Distributors. 2139 
North Western Avenue. Chicago. Illinois 
60647 

67 SALESMEN- 
DISTRIBUTORS WANTED 



EARN BIG MONEY Soliciting Delin- 
quent Accounts. General Finance Com- 
pany. 304-B Pickwick Building, Kansas 
City Missouri 64106. 

DO you wish to use or sell a plant 
food that is field proven, shows the 
greatest results at lowest cost? Some- 
thing different in sales and use. Big 
monthly Income or get your fertilizer 
Free. Campbell's Gro-Green. 415 Dewey. 
Rochell e. Illinois 61068. 

MAKE extra $25 to $75 spare time! 
Take orders for double air cushion Bron- 
son Shoes. Men's, women's line for dress, 
work play Highest commissions. Shoes 
for yourself. Outfit Free. Bronson. Dept. 
217. Minneapolis Minnesota 55408. 
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SELL Hd tel Bibles— Part time. Finest 
reference Bible available Demonstrator 
and supplies furnished. Excellent com- 
mUslons. Write International Book. 
Dept. P. Bo.\ 118. Wich ita. Kansas 67201 . 

SELL High Profit service station 
Items. Free list Inka. 2405. Crocker. 

Houston. Texas 77006. 

BERKELEY receiving-forwarding 25c 
each. S4.ao monthly Kraus. Box 4244. 
Berkeley Calif 94704. 

YOUR free copy of World's biggest 
Sales Magazine tells you how and where 
to make more money on your own in sell- 
ing. Write Specialty Salesman Magazine. 
Desk 6B. 307 North Michigan. Chicago 
60601. 

FREE. 206 Easy ways to make monev 
taking orders for exciting new products 
. . . spare time. Send name, age for 5 
months free subscription Opportunity 
Magazine. 1460 Hancock Center. Dept. 
Ig-ES Chic ag o 60611. 

EARN Big Commission Full or Part 
Time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars In season. No 
experience. No investment. No collection.^ 
or deliveries. On-the-spot commissions 
Big Free Sales Kit samples hundred 
items used dally by businessmen. Mer- 
chandise bonuses for you. Build profit- 
able repeat business. Start now. National 
Press. Dept. OlE, North Chicago. Illinois 
60O64 

BECOME a successful Manufacturers' 
Representative. Manufacturers Agents 
Newsletter tells you which firms are 
looking for representatives, the firms 
product line and territories available. 
For information write: Manufacturers' 
Agents Newsletter. Dept 151 A. 23573 
Prospect Ave.. Farmlngton Mich. 48024 

SELL Advertising Ball Pens. Calen- 
dars. Ad-Specialties— Build Own Repeat 
Business -Free Kit— Fleming. Dept. B, 
6535 Cottage Grove. Chicago 60637. 

68 REMAILING SERVICES 



MIAMI remails 26c. Monthly rates. PS 
Marie. Box 1266 Coral Gables. Florida 
.33134. 

MEXICO Receiving — Forwarding 25c. 
Diana Enclna.s. Apartado F-2943. Guada- 
lajara^ Jali.sco. 

RECEIVING, Forwarding. Confiden- 
tial Remails 25c Single. Lee. P.O. Box 
3511. Toledo. Ohio 43608. 



INSTANT Remails 25c. »3.00/Month. 
John. Box S-2032: Sunnyvale. California 
94087 

RECEIVING forwarding $4.00 month- 
ly. Wright House. Box 2112-S. Asheville. 
N.C 28802. 



RECEIVING — Forwarding. Monthly 
rates. Hedgpeth. 4ae-PS South Second. 
Alhambra. California 91802. 



DICK'S Confidential- Fast. Excellent 
Rates. Box 6171 San Jose. Calif. 95150 



WISCONSIN remails 25c. Manitowoc. 
Rill.i Box 522. Manitowoc. Wis. 54221. 

SOUTH American Registered re-alr- 
mails $1 00 Confidential. Leon. Box 360. 
Guayaquil. Ecuador. 

ASTRODOME Citv Confidential Re 
maiUng Service 2Sc 6407 Hollow Oaks. 
Houston. Texas 77050 

KENTUCKY Remails 25c Singles, $3.00 
monthly. Smile. P.O. Box 203. La 
Giange Kentucky 40031 



CALIFORNIA 25c Special Services. 
Write: Treasure. Box 9255. San Diego. 
Calif. 92109 

FINGER LAKES remails. Prompt. 25c. 
Livingston. 200 Euclid. Fayetteville. New 
York 13066. 



CONTESTS 
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FABULOUS Prize Opportunities. Sam- 
ple "Sweepstakes Bulletin" 25c Benro 
Enterprises Box fi656-PS. Philadelphia. 
Peitnsylvania 19149. 

70 AUTHOR'S SERVICE 



WANT Your Book Published? Learn 
how we publish, advertise, promote, dis- 
tribute. Many successes. Free booklet PS. 
Vantage 120 West 31. New York. 

PUBLISH Your Book! Join our suc- 
cessful authors: All subjects invited. 
Send for free appraisals and detailed 
booklet. Carlton Press (Dept. PSCl. 84 
Fifth Avenue. New York lOOll. 

HOW To Sell Everything You Write! 
Aubrey Box 3124. Industry Cal. 91744. 

72 EDUCATION & 
INSTRUCTION 

PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School. Gilroy, Cali- 
fornia 95020. 

LEARN Civil and criminal investiga- 
tion at home. Earn steady, good pay. 
State age. Institute Applied Science. 1920 
Sunnyside. Dept. 335. Chicago. Illinois 
60640. 

EARN Electronics Engineering DE- 
GREE. Mostly by correspondence. G.I. 
Bill Approved. Free Catalog. Grantham. 
1503 N. Western. Hollywood. Cal. 90027. 

160 I POPULAR SCIENCE 



GRAPHOANALY3IS— Learn scientific 
handwriting analysis for profit, pleasure 
Free sample lesson, catalog reveals plan. 
Write IGAS Inc.. 325 Jackson. Dept. 
2AP-1. Chicaeo 60606. 

HIGHLY Effective Home study courses 
In Electronics Engineering Technology 
and Electronics Engineering Mathemat- 
ics. Earn vour Degree. Write for Free 
Descriptive Literature. Cook's Institute 
of Electronics Engineering. (Dept. ilr 
P O. Box 10634 Jackson. Mississippi 
.1 9209 I Established 194 51. 

FCC First Class License in six weeks- 
approved for Veterans Training. Write 
Elkin.s Insiitute. 2603.^ Inwood Road. 
Dallas Texa.s 75235. _ . _ . , _ 

BECOME Real' Estate Broker quickiy. 
Economical Homestudv Prospectus Free. 
Howard Schools. Box 8585-B Kan.sas 
Citv Mi.-'.sourl 64114. 

MATHEMATICS ELECTRONICS .Sal- 
Isfactioii guaranteed. Free Brochure. In- 
diana Home Study Dept PS Box 1189. 
Panama City Florida 23401^ 

USED Correspondence Courses and 
Books soki and rented. Money back guar- 
antee. Catalog free. (Courses bouglii.) 
Lee M ountain. Pisgah. Alabama 35765 

JOIN with thousands. Free Courses by 
Mail in the Torah or Confraternity New 
Testament. Please state your religion. 
Lamplight Studies. Box 88E Brooklyn. 
New York 1122 9. 

WATCH Repair Complete home tniln- 
ing. Diploma awarded. Free sample les- 
.son, Chicago School. Dept WE Fox 
River Grove. Illinois 60021 

DIVINITY degrees Bachelor'^. Mas- 
ter's. Doctor's, through Correspondence! 
B ox 64 7P S Morga nto wn. Ky 42261 _ 

DEVELOP Mind Power, personality, 
memory while asleep! Free details. 
SLRA. Box 24-SF Olympia. Washington 

EARN As you learn, photo equipment 
service. Accredited home study or class- 
room training, instruction, texts, tools, 
practice equipment. Write National 
Camera Technical Training Division. 
Dept. EE. Englewood. Colo. 80110 for 
free information . 

LEARN Auctioneering. Free Catalog. 
Reisch Auction college Mason City 3 la. 



GET A British Diploma in Color Phi- 
losophy, Biochemistry. Radionics. Home- 
opathy. 35 courses. Curricular free. Dept. 
PSM, Braintridge Forest School. "High- 
field" Dane Hill Haywards Heath Sus- 
sex. England. 

BE A Real Estate Broker. Big earn- 
ings. Prepare quickly, easily. GI ap- 
proved Free Catalog. Weaver School. 
3519-R Broadway, Kansas City Mis- 
souri 64111. 

EXTENSION and Post Graduate 
Awards in Philosophy. Arts. Sciences, 
Botanic Medicine. Homeopathy and oth- 
ers. 25 subjects. Curricular free. -Air- 
mailed SI. 00 (refundable!. Registrar. 
Sussex College of Technology. Highfleld. 
DaneHill. Sussex. England. 

LEARN TRIGONOMETRY! Quick easy 
method. Sensational! S2 complete. 
EASY-TRIO. Box 3505 University Park, 
New Mex i co 88001. 

LEARN Massage. Home Study Course. 
Free Details. Massage. Box 190-PS. 
Quincy Massachusetts 02169. 

DIVINITY degrees Bachelor's Mas- 
ter's. Doctor's, through Correspondence! 
Box 647 PS. Morgantown._Kentucky 42261. 

OPERATE Collection Agency. "Little 
Gold Mine! " Franklin Credit. Roanoke, 
Virginia 24004, 

FREE Bible Course! Degree! Request 
information' 708 Bragg. Monroe. North 
Carolina 281 10 

EARN College degree at home. AU .sub- 
jects. Ohio Christian College, 1156 Strie- 
bel Road Columbus. O hio 4 3227. 

PENMANSHIP Corrector. Improve 

poor penmanship quickly. Details iree. 
Ozment. Box 2344-35. St. Louis. Mi.s.souri 
6311 4. _ 

COLLEGE DEGREES, via thesis Free 
information. Norman Publishing. Box 
592 Harvey Illinois 60426. 

IX)CKS And Safes! Learn How to open 
them. Satisfaction or money back. $1 00 
Rhew Publishing Co Dept. P6. Box 
327. Vacaville. California 95 688 

SELF-lmprovement books! Catalog 
10c. Write Jack Butler. 1384-D Monroe 
Drive. N.E , Atlanta. Georgia 30324. 

LEARN handwriting analysis. Interna, 
tlonal. PS. 11749 Eldrldge. Lake View 
Terrace, California. 

PSYCHOPHYSICS — Achieve highest 
Personal Success Potential. Information. 
Phychophysics Institute. 122 Islington 
Rd.. Auburndale. Mass. 02166. 

SUPERIOR Auction School. Nation's 
top auctioneers own and Instruct. Box 
1281. Decatur. Illinois 02525. 



EARN College degrees at home. Many 
subjects. Florida State Christian College. 
Post Office Box 1674. Fort Lauderdale. 
Florida 3330 2. 

LATEST Bricklaying Information 
Programmed Instruction. Retirement 
Details Send 6c. The Pretlo Services. 
Durham North Carolina 27701. 

DISCOVER hidden powers within 
horoscope and dreams. Details free 
Lombard! Enterprises. P.O Box 154-H 
Mahopac New" York 10541. 



MOTEL Managers wanted by leading 
chains, resorts, motels-hotels every- 
where! Men. w"omen. couples enjov free 
rent, plenty of free time. Easy home- 
study plan. Free! "motel Career Kit "' 
No salesman will call North American 
School of Motel-HoicI Management-PS 
Newport. California 92660 

73 CARTOONING, 
SIGN PAINTING 



HOW TO MAKE MONEY WITH SIM- 
PLE CARTOONS— Everyone who likes to 
draw" should have this book: FREE. 
Write Cartoonists' Exchange. Pleasant 
Hill 195. Ohio 45358. 



SIGN Painting. Fascinating System. 
Straley. 410-PS South Western. Spring- 
field. Ohio 45506. 



23 LESSON Compact Cartoon Course 
And CartoonLst's Magazine $2.00! Toon- 
ers. Box 30367. Lincoln, Nebr aska 68510. 

SIGN Painting, Matthews' big. new. 
18 lesson course S5.00 postpaid. Circu- 
lars Free. Sign Book Company. PSM 470 
Oak Street. St. L ouis Mo 63119. 

SIGN PAINTING 
SIGN Painting— Latest Methods Free 
Catalogue Explains Everything. Kauf- 
mann Supply. Ccntertown Missouri 
65023. 



76 



DETECTIVES 



DETECTIVE Profession. Home Study 
Lapel Pin. Certificate. Future. Box 41345 
Dept. 2 759CB. L os Angeles, Calif. 90041 



DETECTIVE Course Free Informa- 
tion. Universal Detectives. Box 8180E 
Universal City. California 91608. 

77 LOANS BY MAIL 



BORROW up to $1500 by mail on con- 
venient terms! state licenses. Postal Fi- 
nance, Dept, 11-E 200 Keeline Building. 
Omaha. Nebraska 68102. 

79 BU Y IT WH OLESALE 

FREE . . . Wholesale Catalog. Guns. 
Reloading Tools. Clothing. Traps. De- 
coys. Calls, Boats. Flnnysports (PE), 
Toledo. Ohio 43614. 



LEARN GUNSMITHING 

AMERICA'S OLDEST 

Complete Course. V. A". Approval. 2-year 
Curriculum. Degree of Associate in Science. 
LARGE SHOPS, MODERN EQUIPMENT, 
COMPETENT STAFF. Recommended by leod- 
ing arms companies. Write Dean of Students 
TRINIDAD STATE JUNIOR COLLEGE 
TRINIDAD, COLORADO 



WORLD'S Largest wholesale supply 
Buy from 7853 American, European, 
Japanese wholesalers. Hongkong tailor- 
made clothes. 123 dropship catalogs 
Rockbottom prices. Automobiles. Free 
details. International Buyers. Box 16386- 
PS. Portland. Oregon 97233 . 

BARGAINS! Buy Wholesale and Be- 
low! Name Brands. Appliances. Furni- 
ture, Sports Equipment, Televisions 
Cameras, Watches. Jewelry. Thousands 
More. Huge Discounts to 51.000 on New- 
Automobiles. All Makes. Free Details 
Write Today: Worldwide Bargainhunt- 
ers. B ox 730-B H olland, Michigan. 

WHOLESALE— Buy 400 To 50"^ Off 
Retail— .same prices retailers pay!!! 
Thousands of name brands! Watches, 
cameras. Jewelry, radios, phonographs, 
tape recorders, etc. Buy for yourself or 
resell at fat profit Big wholesale cata- 
log. Confidential Wholesale Price List 
Free details. Wholesale Merchandise 
Club of America, Dept. 201 154 Jericho 
Turnpike. Floral Park. New York 11001. 

HEARING Aids. Batteries. Wholesale. 
Catalog 25c Fiston. Box 144E. New 
Preston Connecticut 06777. 

800.000 PRODUCTS Wholesale! Ter- 
rific Bargains! Wholesalers. 1265 Broad- 
way New" York. New York lOOOI. 

FACTORY Prices: Portable TVs only 

S57.75. -Appliances, cameras, stereos, 
sporting goods, tools, and much more. 
You buy at same factory prices manufac- 
turers quote to dealers. Tw"o giant 400 
page color catalogs and two confidential 
factory-price cost iKtoks. SIO.OO. Cryden 
Enterpri-ses. Box 65-AM. Brooklyn, New 
York 11214. 

WORLD'S Biggest Wholesale Import 
Merchandise Catalog. Unbelievable Bar- 
gains! Single, quantity purchases. De- 
tails free. Northwest-A. Medina. Wash- 
ington 98039. 

80 ADVERTISING 
AGENCIES & SERVICES 



ADVERTISING— Let US make up your 
ads. catalogs, folders, publicity. Tetl us 
what you want. R.N. Johnson Advertis- 
ing. 173 W. Madison. Chicago 60620. 

FREE expert assistance for mailorder 
advertisers. Ratebook leading newspa- 
pers magazines 25c. Chicago Advertising 
Agency 28 G. Jackson. Chicago 60604. 



7ms IS NEW! 

If you sell by mail— here's important 
news: Popular Science nov^ offers 
display ads, just like the one you're 
reading, in its classified section- 
All the advantaKes of cla.ssified— 
with the flexibility of display— at 
low. low rates: 1 — S135. 2"— $27(). 
Discounts available for 'A or more 
con.secutive insertions. 
Write for drlatls In: 

Harry Fleischiiian 

Popular Science 
'i5o Lexington Ave. 
New York, N.Y. 10017 



81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 



Y017R Name sent to 1000 importers, 
publishers, mailers, wholesalers, etc. on 
our mailing list. Year. $1.00. Dixie 
Mailers. King. N. Carolina 27021. 

MAILING lists of every type covering 
all fields. Free brochure. Record. Box 
.n98-GS. Springfleld Mls-sourl 65804. 

83 RUBBER STAMPS & 
OFFICE SUPPLIES 



ADDRESS Stamp 85c. Signature $2.80. 
Catalog. Caroll's. McLoud. Oklahoma 

74851. 

QUALITY Rubber Stamps. Free bro- 
chure. Nolan's 1293 Trapelo. Waltham. 
Massachusetts 02154. 

84 PRINTING, 

MULTIGRAPHING, ETC. 

BARGAINS. USED OFFSET LETTER- 
PRESSES. Mimeograph. Multlgraph and 
Adding Machines. Write Dixiegraph. 
King. North Carolina 2 7021 . 

PRINTED BUSINESS FORMS— All 
Kinds. Free Illustrated Catalog. Sound. 
Box 1. Bronx. New York 10472. 

ANY photo on 100 gummed, stampslze 
stickers $2.25. Business Cards, other 
printing, social-commercial. Free sam- 
ples. Pricclist. Pioneer. PS-5. Island 
Piirk . New Yo rk 115 58 

PRINTED BUSINESS PORMS-All 
Kinds. Free Illustrated Catalog. Sound. 
Box 1. Broiix.^ew York 10472^ 

1.000 GUMMED Address Labels . . . 

$1.00. Walts". Box 966. South Bend. In- 
diana 46624 _ 

FREE Literature: Address Labels. Busi- 
ness Cards. Printing. Rubber StampK 
Jordan's. 552 West O'Connor. Lima. 
Ohio 45801. 

500 =6^4 Envelopes $3.95. Stationery, 
cards, labels Cactus Crafts. 13427 Can- 
terbury. Phoenix. Ari/.ona 850 23. 

AMAZING Business Printing values. 
Quotations. Print Shop. Box 576P. 
Oreenville. Rhode Island 02828. 

GOOD Business Cards Write: Ooodall 
Printing. 68-A Joost. San Francisco. Cal- 
iforni;i 94131 



TERRIFIC bargain! 1000 Deluxe. Gold 
Striped. Gummed. PADDED Address 
Labels. 90c! Unbeatable! Silpe. 10 Wash- 
ington. Livingston. New Jersey 07039. 

PRINTING — 8 hour service Any quan- 
tity. Lowest prices Allstate Press. 120- 
PS South LaSalle Chicago 60603. 

1000 gummed address labels $0.98. 
Pocket rubber stamp ,$0 98 Charon 
1404P. Los Aneele.s. California 90024 

85 PRINTING & RUBBER 
STAMP OUTFITS 

PRINTING Presses. Type. Supplies. 
Lists 6c. Turnbaugh Service. Mechanics- 
burg. Pennsylvania 17055. 

WHOLESALE Printing presses. 12c 
stamps Maurice Bow"er. Rle. 3. Plovd. 
Virginia 24091 

SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list 
No. 5 free. Star Stamp Supply. 732 
Federal. Chicago. Illinois 60605. 

RUBBER Stamp Manufacturers sup- 
plies. Presses, starting outfits. Best 
prices, service. Catalog. Jackson Supply. 
Box 443-B. Frankl in P ark. 11 1. 60I31_ 

RUBBER Stamp Outfits. Supplies. 
Klewiet. 2025 Barney Road. Kalamazoo. 
Michigan 49007 

88 OLD GOLD, JEWELRY 
WANTED 



CASH Immediately For Old Gold 
Jewelry. Gold Teeth. Watches. Dia- 
monds. Silverware. Platinum. Mercury 
Spectacles, Free Information. Rose In- 
dustries, 29-Y East Madison. Chicago 2. 



WANTED— gold, silver, platinum (any 
ormi. mercury. Information Free. WU- 
not's. 1069 Bridge Street. Orand Rapids, 
tllcl ilgan 49504. 

HIGHEST CASH for Oold, Jewelry, 

iold Teeth Rings Diamonds Watches. 
Jllver. Platinum. Mall Articles Today, 
■"ree gift with Inlormation Chicago 
3old & Precious Metals. 6 E. Monroe. 
Jept. 957 Chi.neo 6060i 

J9 WATCHES, CLOCKS- 
SALES & SER VICE 

WATCH and Clock repairing books, 
^ree Catalog- North .American. Box 77- 
3S^, Fox River Grove Il linois 60021 

USED Wrist Pocket Watches' $.100 
ip. Free list Southern Watrlics 7-PS 
>outh Wabash. Chit-ago G060;r 



>0 GIFTS 



PSYCHEDELIC Catalos ot Ps.vchetlei- 
c Gilts. Over 60 Pages of Posters. Light- 
ng Effects, etc. Send 25c to: Hole In 
rhe Wall 8053-S Lankershlm No, Hol- 
ywood Calif. 91606. 



FREE Catalog. Uitt.s tor all occasions. 
Send 6c stamp. .SMITH-WICK. LTD 
)pf)t ■■C". Drawer (j20. .Anderson. South 
Carolina 29621. 

SCISSORS - Electric SG,70; battery 
4 90 Both postpaid. Satlsiaction tiuut- 
;nteed. Hesprich. Lontira. Wis. 5^048 

n FOR THE HOME 

BURGLAR Aiarm Only S t 95 preimid 
imall battery unit attaches to door or 
lindow with two .screws. Loud shatter- 
sound alerts neighbors or police. 
>. Lally. PO Bo\ 512. -SeaitUv Wash- 
neton 98U1 

>2 MODELS-SHIPS, 
PLA NES, ROCKETS 

SHIP and Yacht model nttuig.^. Pinu 
onstructlon Hull Kits: blueprints Send 
Oc for Illustrated catalog. .\ J. FUher. 
nc. 1002 Etowah Avenue. Roval Oak. 
Mi chigan 48007 

ROCKETS: Real flying model.*- flights 
ip to 2500 ft. New Illustrated catalog 29c 
single and multistage kits, cones, en- 
:liies. lauiicheis. trackers, rocket aerial 
ameras, technical information. Fast 
ervice. E.stes Industries, Dept, .1. Peit- 
Cie. Colorado 81240 



SHIP Models. Kits flltina.-. ii.un.- 
looks, tools, eng:iie,s. motors. Bis ilhi.>- 
rated cntaloit 50r. Mas.*;, residents atid 
'/ ta.\. James Bliss a: Co.. Dept, Pd, 
tout e 128 . Dedham MassachiL^eits 02026_ 

SHIP models catalog 25c. .Scioiitiflr 
nc, 100 Monroe Newark N J 07105 

SHIP Model Kits .-ichooner .America, 
'rigate E.sscx en-. Finings Plans, 
iooks. 40 PaKC CuialOit 50c. Model .ship- 
vays Folio p. Bogota, New Jersey 07601. 

B C FIBERtiLA.S.-i woiiri b-iat k:t.- 
Maiis. hardware, flitings. woods, sun- 
Irles. Cataloe 51 00 Fibo Crai; -142 E. 
Jain St-. Bay .-ihorc New Ymk 1]70-; 

>3 ELECTRIC TRAINS, 
RACEWAYS 

LIONEL Cataloa 4Uc. Bulletin lOc Old 
rrains Bouuht-UpiKiiren. Mack Brother.s 
:041 Chicago Ave . Chicago nn62J. 



»4 FOR INVENTORS 



PATENT SEARCH SERVICE For law- 
ers. Companies Invenior.s Conliden- 
ial report" including copies of related 
Jnited States patents rushed Certlfled 
iirmall." Fl'ee: Inlormation Write; 
Congress Patent Search Company. 9I1-.A 
Varner Building Washington- D.C. 
1)004 



PATENT Searches, including copies of 
elated U.S. Patents. Inventor.-; attor- 
leys. manuiaclurers use our 'World- 
I'ide" Airmail service' ■■Invention Rec- 
ird" form and "Information Every 
nventor Needs " Sent free' Havwar'i 
;ompany I029F Vermont .Ave . Wa-h- 
ngton 5. D C 



PATENT Application Finaming. Free 
'aient Search Plan. Global Patent Di- 
Islon. 2420 77th Oa kland Calif 94605 

PATENT Searches complete and Ihor- 
ugh. Related copies Air Mailed with 
iiaxlmtim speed. Sti 00. Free ■Protei-tion 
^orms" and "Patonr Informntuin" 
Vrlte American Patent .Search Companv 
)ept. 28, 711 14th St N W , \Va,shing- 
on. D C, 20005. 



PROFESSIONAL Society for Inven- 
orsMf Details application form upon 
equest. Write ■■Inventors " Membership 
)epartmenl. Box 247CC Webster, New 
fork 14580. 



PATENT Searches proiessionu; patent 
evelopment of Inventions by Licensed 
'rofessional Patent Engineer and U.S. 
'atent Office Former Examiner with 
tafT of engineering specialists in all 
lelds of inventions. Expert searches per- 
ornied in the U.S. Patent Offlce. Your 
nventions and ideas engineered for 
naximum patent protection and greatest 
ommercial value. Inventions developed 
ly us negotiated for cash or royalties 
k'lth our nationwide contacts. Send for 
ree Protection ■■Invention Certlflcates" 
nd further Interesting valuable Patent 
nformatlon. George Spector. U.S. Pat- 
nt Office Former Examiner. Woolworth 
lullding. New York. 



U.S. Patent Office Searches. 234 Broad- 
way. Room 3615 New York. Free Inven- 
tion Certlflcates. 



FREE PAMPHLET; "Tips On Safe- 
guarding Your Invention." Write: United 
States Inventors Service Company. 501- 
X Thirteenth Street N.W.. Wa.shlngton. 
D C. 20004 



PATENT Searches including Maximum 
speed, full airmail report and closest 
jiatent copies $6.00, Qunlity searches 
expertly administered. Complete secrecy 
uuaranteed. Free Invention Piotectiui. 
lorms and "Patent lulnrmaiioii " Write 
Dept. 4. Washington Patent Office Search 
Bureau- 711-14th. N.\v".. Washiiietoii 5 
Da 

PROFESSIONAL Society lor Inven- 
tors!" Details application lorm upon 
request. Write "Inventors'*- Membership 
Department. Box 247CC. Webster. New 
Yoik_ 14580 _ _ _ 

IMMEDIATE cash for Patent Appli- 
cations, free Patent Searches. Write lor 
details Univcf.sal Patents, 184-B Marion, 
Ohio 



93JNVENTIONS WANTED 

INVENTIONS wanted. Pacenicd: un- 
patented. Tremendous Manufai turer? 
lists. Global Marketing yeivire 2420r 
77th. Oakland 5. Cahfornia __ _ 

INVENTORS Hundreds oi manufac- 
turers have reque.sted our a.->si^:tance in 
locating marketable new products. Com- 
plete information tree. Institute ot 
American Inventors. Dept :iOC. 635-F 
6treet. N.W .. Wa.shmsion- D 20004_ ___ 

inventors: Sell your Invention for 
cash or royalties: Our client manufac- 
mriTii eagerly seek new item.i. Patented 
Unpatented. Financial a.ssistance If 
needed. 25 Years proven performance. 
For free information, write Dept. 17 
Gilbert Adams Inventins Broker. 80 
Wall St-. New York 



inventors: Dont .-ell your inven- 
tion patented or unpulentcd. uni!l yo:; 
receive our oflfer. Eagle Development 
Company. Dept. S. 79 Wall Street. New 
York 5. New York. _ 

INVENTORS: Protect your ideas: Free 
• Recommended Procedure. ' Wasliingtui. 
Inventor.s Servici* -122-G. Washingto:: 
Building. Di.strici of C olumbia. 5. 

INVENTIONS Promoted For Ca^h - 
Ito.vaity Sales wi'h Manufacturer Con- 
tacts. Geortie Spector, Licensed Inven- 
tion Engineer. Woolworth Building- Nt-w 
Yor^ _ 

inventors: we will develop se'.: 
.vuur idea or invention, patented or un- 
patented. Our natiotial manufacturer- 
clients are urgently seekinit new item.-; 
tor hi(!he.<tt outright cash .-^ule or roya.- 
ties. Financial assistance available. 10 
year.s proven performance. For Free in- 
formation write Dept 34. Wall Street 
Invention Brokerage 79 Wall Street 
New York. New York 10005. 

WE either .sell \our invention or pay 
cash bonus. Write for details. Universa! 
Inventions. 298-G- Marion. Ohio. 

INVENTORS- Do you want to sell or 
license your invention on cash oi royalty 
Ua.>is Write Ke.s-sler C'l-poration, C-~5- 
IW Fremont. Ohio 43420. 



INVENTORS 

Manufacturars Nfl«d New Products 

YOUR INVENTIONS & IDEAS 
DEVELOPED— INTRODUCED 
for Cash/Royalty Sales 

Oeslcn — MdrketinK — Patent Research 



"Invention Record" Form 
"Product Marketing" 
Brochure 



INTHIN ^ I CtlN. \ I t.ii.i r.> 
S«'.-(itul iNT.i'lp i»r Rt'lialilo Serviff to 
Inventors — Manufacturers — Attorneys 
Member: United States Council 

international Ctiamher of Commerce 

THE RAYMOND LEE ORGANIZATION 
230-J Park Amnu*. N.Y.C. 10017 



100 WANTED TO BUY 

QUICKSILVER platinum, silver itold. 
Ores atialy-tert Mercur.v Terminal Nor- 
'.vood. Mas.sacliuselt.s 02062 

BOOKS BO.VS Juvenile Adventure Se- 
ries Circa 1900-1935 Write for ILst IBM 
Books, P,0. Box 141. Langhorne. Penn- 
,'.Vlvanla 19047, 



WE Buy bottles, coins, antiques, books, 
stamps, fruit jars, magazines <anv- 
thiiiKli Send Si. 00 (refundable) for 
huge Buying lists. Schroeders Paducah. 
Ky 42001. 

102 TREASURE FINDERS 
& GEIGER COUNTE RS 

TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold sil- 
ver, relics with world famou.s Detectron 
Metal Detectors. Free Information. 
Terms. Deliver Immediate. Detectron. 
Dept PS-5 Box 243. San Gabriel Cali- 
fornia 91778. 



FREE TREASURE GUIDE: Fact-filled 
collectors edition; send 50c for postage. 
Also request free literature on ultrasensi- 
tive, professional Fisher Detectors. Fish- 
er Research, Dept PS5 Palo Alto. Cali- 
fornia 94303. 



FIND buried treasure with new revo- 
lutionary analytical metal detector Fea- 
tures push button tuning automatic 
tuning, loudspeaker, negligible ground 
pickup, greatest range. Free catalog. 
Oardnier Elecironir.-s Dept. I, 4729 N, 
7th Avt- . Phoenix Arizona 85013 

C.OLDAK TKEASURE Locators new 
lor '70! .\ hubby vou ll enjoy for lun 
and profit. Find coins, gold, sliver, Ool- 
(iak Dept, PS nuiA .■\ir\vay. csleiulale. 
Caliiornia 9120; 

POWERFUL Metrotech Locators De- 
tect Gold Silver Coiils, Relics, Money- 
back Guarantee- Terms. Free Inlorma- 
tion, Underground Explorations. Dept, 
D Box 793, Memo P^irk Cal 94023, 

TREASURE Hunters: Pro.-.pe( tor.'i^ i;e'.- 
co s new instruments delect buned gold 
.■•ilver, coins, mineral.-^, historiiul relics. 
Transistorized. Weighs :i pound.s 519 95 
up Free catalog. Relco-.\41. Box 108;!9 
Houston. Texas 77018, 

■TREASURES. VALUABLE COINS 
GOLD. SILVER, jewelry, and relics eu.-;- 
ily found with While s mctai-mlneral 
detectors, designed especmlly for the 
prospector and Treu.-iUre Huutei YOU 
CAN NOT BUY BETTER INSTRU- 
MENTS AT ANY PRICE: BUILDER OF 
THE WORLD S LARGEST LINE ot min- 
eral and metal detectors also Geiger 
and .■Scintillator Counters, Ultra Viol't 
Liglus. Electionic Magnetometers and 
magnetic mcter.s Free tataloij; White's 
Electi■onlc.^, Inc. Room 361, Sweei Hume. 
Ore 9T:i8!). " 

TREASURE Gold. Silver Relics. New 
:9ti!) deiettors now uvallable. Free m- 
torniatioii- Excelsior Electronics Com- 
panv, 7448 Ueeriiig .\venue. Canoia 
Park. Callnniia 91:103 

TREASUREPROBE3 Patented tran- 
--iaionzed detector >i«nals ■■die'" by ear- 
i>hone beepiuK ■ 5" search head. PC 
boalfis two colpltt oscillators improve 
.>iabilitv Kit S13 95 assembled S18.88. 
with speuker S24 88 HO day uuuriiniee 
Send lor Free biblioBraiihy ■ Trea.-^iire 
Map,-. <\: Books of U .S ' Treiiu.'.rr'li.iil.^c 
PH-jO Tcnnei-.t. New Jer.sev 077irl. 



ME r.\L Locators Complete 527 50- 
-.14^, New MocieL-N Hmwed. Poweriul, 
Trap..si,^torizeri. Liehtweiahl .-MumimLm 
ion,<; rue: ion, Impre.-.sive aiiis. Money 
bu k .11 arantee. See vour dealer write 
Uoth Industries World Way Box 9099:1 
Ue:i^ m Los Aiizele-, Califorii:.. iwoog 

103 OF INTEREST TO 
WOMEN 

.475 00 THOU.-^AND Home Ailci: -,v~:ilg ' 
Lotiehand Tvpewnicr, Inlormaiion 
.■^end stamped self-addressed envelope. 
Brewster. Box l:;48-'yT. Clearwater 
Florida 31517, _ 

S50n-S800 MON FHLY. RaUe .-mall lab- 
oratory-breeding stock for us. We supply 
equipment, breeders and instructions, 
r.linii- Fiesearih Farms Dept SPC-5. 
Banineion Illinois 60O10 

HOW to Make Money Writliie ■^liort 
Paragraphs. lutormution Free. Barrett 
Dept. C-86-D1. 6212 N. Clark Chlcaso 
t>0626 

.523 00 HUNDRED .\ddressins Po.ssl- 
b'.e! Year 'round, .Special Information 
included. .Send 25c postage, Handlme, 
Cove. Box 1348-Y Clearwater. Florida 
33517 

EARN Up to 5ri,00 per dozen lacin« 
beautiful Baby Boots Cowboy. Warsaw 
15 Irdiaiia 4-'580 

IRONSTONE Di.-count. .-.lightly 

irregular patterns 45 pietes $14 OO, Al.so 
firsts 35'. below retail, Ar.-rican made. 
Free pattern brochure, Chlnamerica, 
3uite 564 Cltl/ens Building. Canton. 
Ohio 44702 

SlOO 00 WEEKLY Possible Home Typ- 
ing, Immediate earnums! Employers list, 
complete instructions Details 25 cents, 
Tvplng. Box 593. PS5 Bettendorf. Iowa 
52722 

IRONSTONE Di.scount. silghtlv 

Irregular patterns. 45 pieces 514,00, Al.-'O 
firsts 35'. below retail American made. 
Free pattern brochure. Chiiiamerica, 
Suite 564 Citizens Building Canton. 
Ohio 44702. 



SlOO WEEKLY possible aililresslng 
mailing circulars. Send self-adtlressed 
stamped envelope. Details Free! .Ayers 
Opportunities. Box 1591PS. Denton, 
Texas 76301. 



HOME Newspaper clippers needed. 
SoOO monthly possible, Detr'ls free. 
Foster. 272-PA5 Brooklyn 11235 



HOMEWORKERS' Earn 5100 weekly 
tvplng addressing Begin Immediately 
Details free Hamilton 272-TP5 Biook- 
Ivn 11235 



$500 MONTHLY POSSIBLE— clipping 
news at home. No experience. Send 
stamped-addressed envelope. American, 
Excelsior Springs, Missouri 64024. 



HOMEWORKERS! S85 Weekly possible 
addressing envelopes for Arms Start Im- 
mediately! Informations: send stamped, 
self addressed envelope. Enterprises. 
Box 16143-PS. Phoenix. Arizona 85011. 

104 RESORTS & TRAVEL 



CANADIAN Canoe Trips and Outpost 
Cabins Bill Rom Outfitter. Ely, Mlnne- 
.sota 55731, 



105 MISCELLANEOUS 

WINEMAKING , . Grape. Elderberry. 
Dandelion, Frozen Juices, etc. Brew- 
masters' Secrets Revealed! Powerful 
Methods! Instructions. Recipes, and 
Supplies Catalog. SI. 00 Continental. 
Box 1107-EE Indianapolis. Indiana 
46201. _ 

FREE B(X)K. Prophet Elijah Coming 
Before Christ. Megiddo Mission. Dept. 
58 481 Thurston Road, Rochester, N Y. 
14619. 

COLLECTORS: Limited Supplv Com- 
memorative Edition "TO THE MOON 
AND HOME" .54,95 each THE 
KANSAS CITY STAR Box 652. Joplln. 
Mi.ssouri 64801 _ _ 

WINEMAKERS: Free illustrated cata- 
log of yeasts, equipment. Semplex, Box 
12276 Minn eapolis, Minnesota 55412. 



BOOKS on Antiques and their Prices. 
Free Circular! Period Books, Unlontown. 
P'.Minsylvania 15^1, 

HEARING Aids below wholesale. 
Smallest, most powerful. Free home 
trial. No salesman will call. Free details. 
Write: Prestlge-C49. Box 10947, Houston. 
Texas 77018. _ 

SLOr machine banks S5.95. Catalog 
33c. CoHco, P O, 522 Lake Zurich. Illi- 
nois 60047. 

WINEMAKERS Yeast. Recipes & Cat- 
alog 23c, Kraus, Box 451-N, Nevada. 
Ml.s.souri 64772. 

IDENTIFICATION CARDS — Send 
stampetl self-addressed envelope for free 
.samples and details to: E.C.S.P,. P.O. 
Box 12117. L as Vegas Nev ada 89112. 

FABULOUS ORIENTAL zodiac horo- 
.<cope booklet. SlOO. Shopper's Pair. 
in25A Bristow. Belleville I llinoi s 62221. 

HOMES-Sell Or Buy Your House Us- 
ing Copvrighted Agreement Document. 
■Save: Get Bet'er Deal. S3 99 To G. 
O Brien. 601 Indian Hills Drive. Saint 
Charles Missouri 63301, 



106 PERSONAL 

FREE Catalog, Low priced; high-per- 
formance, sub-miniature listening de- 
vices direct from manufacturer. Dealers 
welcome Audlotronix, PS-5, 156 Fifth 
AvcJIew York 10010. _ 

SECRET LOANS BY MAIL. Borrow 
SlOO to S1500 lor any good rea.son In ab- 
solute privacy. No Interviews, no endors- 
ers, no co-slgiiers. Fast serviie. Write: 
Dial Finance Co.. Dept. E-215, 410 Kll- 
putrlck Bldg^. Omaha. Ncbiaska B8102. 

OVERSEAS Jobs -- Europe. South 
.America. Australia. Far East, etc. 2000 
opciiiiigs all trades. Construction. Ollice. 
Engineering. Sales, etc. 5700 to 53,000 
month. Expenses paid. Free Information. 
Write; Overseas Jobs. Internal lonal Alr- 
purt. Box 536-P^ Mlajni, Florida 33148 

INVESTIGATORS Latest Electronic 
Aids. Free Literature. Clifton, 11500-P 
NW 7th Ave , Miami. Florida 33168. 

BIRTH. MARRIAGE Certificates. 
Wills. Diplomas, Bill of Sale; other 
forms REAL QUALITY. Plastic Pack- 
aged. Two forms SI. 00, Free List and 
Sample BRUNDAGE FORMS P O. Box 
99iJ6. Atlanta. Oeorgia 30318. 



BALDING? Stop and retard hair loss 
Naturallv, No products to buy. Send 
S2 00 to Hair Care Box 21-4003. Sacra- 
mento. California 95821, 

RUPTURED Relief and Comfort, No 
Understraps. Elastic or Steel. Write 
Hand Lock Products. Preston 2, Ontario. 
Canada, 

MAKE YOUR WILL 4 will forms and 
attorney's 64-page booklet. SI. 00. Legal 
Form.s Companv. Department 102 1830 
Guardian Building. Detroit, Mich. 48226. 



I D CARDS. Birth Drivers License. 
Reporter, University, Playbov, Karate 
Expert 3 lor si 00 Headline. Box 202, 
Conimack New York 11725 

HANDWRITING Professionally Ana- 
Ivzed Information 25c Jerred. RT2B. 
Paideevllle Wisconsin 53954. 



SURVEILLANCE Countermea.sures 
Manual: S3,00-Postpald. Negeve, Box 
1036 Ander.san Indiana 46015. 

"pReTaRE YOUR WLL~FRe¥. four 
legal will forms with purchase of au- 
thoritative attorney"s preparation man- 
ual. Satisfaction guaranteed. Only SI. 00, 
Formco. Box 123-X. Milwaukee. Wlscon- 
sln 5."'20l 

CONFIDENTIAL Receiving Fortfard- 
iiig S3 00 Monthly Registered re-alr- 
mails SI 00 Colorful Postcards 4. $1.00. 
Femor Apartado 5-131, Old Mexico S. 
D F 



FAMILY History Starter Kit $5.00. 
Sacramento Genealogical Service. P.O. 
Box 452. Citrus Heights Calif 95610. 



WE need ministers. Become ordained. 
Write Box 4478, Pittsburgh. Pa '"•"".I. 

MAY 197C I 161 



FANIASTiC 

VM9LS 

VniHTHiS 

COUPON 



AMERICAN MACHINE & TOOL CO., Dept. PS-50 Royersforil Pa. 19468 

Please send me the units checked. Payment in full enclosed $ or \3 de- 
posit each item enclosed, balance C.O.D. I MUST BE FULLY SATISFIED OR 
WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND. No questions asked 

D 8" Power Saw at $14.95 

□ Standard Rip Fence at $3.50 

□ Long Rip Fence at $4.50 
n Precision Ball Bearing Spindle at $5.00 

□ Belt Sander at $14.95 

□ Disc Sander attach, at $7.95 

□ Mitre Gauge for sander at $1.95 

□ 6" Ball Bearing Bench Grinder $14.95 



□ Drill Press at $34.95 

□ Jointer Planer at $19.95 

□ Wood Shaper Kit at $14.95 

□ 6" Swing Lathe at $14.95 

□ 12" Swing Lathe at $29.95 

□ Face Plate $2.50 (either lathe) 

□ Turning Chisels at $4.S5 
(either lathe) 



G.E. Motor □ $18.80 (with other item; □ $24.85 (purchased separately) 
NAME 



I 



ADDRESS 
C ITY 

DIRECT FACTORY OFFER AND REVOLUTIONARY 
PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat- 
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 
own factories shipped direct . . . save store profits. 

ENDORSED BY AMERICA'S 
TOP MAGAZINES . . . Here 
is what the editors say: 
"A good bit of sound 
— imaginative — engi- 
neering." Popular 
Science; "(saw) boasts 
many features of big- 
ger brothers." Popular 
Mechanics; "Amazingly 
versatile." Workbench; 
"Highly substantial con- 
struction, sturdy enough for production line use." 
Industrial Woodworking. And Workbench awarded 
these tools their coveted "Work Tested" Seal. 
OVER A MILLION USERS confirm their precision, 
versatility and rugged performance. 

*10-YEAR FULL SERVICE GUARANTEE. Any part 
or parts of any AMCO power tool** which may become 
inoperative tor any reason within ten years after pur- 
chase date will be repaired or replaced by factory without 
cost to purchaser. Your only cost: for postage. 
**Except motors and motorized power tools, to which the 
same terms lor a one year guarantee will apply. 



3-FOOT 

WOOD 

UTTHE b" swing 

Optloiul fKeplatt for turnini bowls, 
triyt. limp bases, rosettes, etc. $2.50. 

Set of 3 high speed turnint chisels, $4.95 add'l. 
DOES THE WORK OF $40 UNITS with same precision and speed 
Turns wood, plastic Sturdy cast iron with tubular steel bed^Ba 
thrust cup center, spur center, T rest assembly, lever action tail 
stock, 2 speed pulley. Fits any motor. 
10 YEAR FULL SERVICE GUARANTEE- 



SI A 95 fob. factory 



Mitre tauge: 

$1.95 add'l. 



PRECISION 

4"x36"BEIT ^ 

SANDLR 

fob. factory Wt. 15 lbs. 
C<t J Q C tOisc Sander atUchment incl. disc 
91 AS} 3 bracket, ground cast table (tilts 0-45»): 

' ■ $7 95 add'l. 
DOES WORK OF $50 SANDERS . • The world;s most 
talented belt sander. Heavy cast sander incl. 4" x 36 
sandinV be t V-pulley drive, multi-purpose drive spin- 
dle Ctfanges from horizontal to vertical sanding in sees. 

uses •^P^o^V^-IVurilVRViCE guarantee- 



So WOOD SHAPE? lOT 
$1495 



( O b. factory. Wt. 15 lbs. 
Compl .less wood parts, motor. 



Optional hold-down assembly « " 
iinr<; WORK OF $100 UNITS . . . I^akes beads 
?oves ° sNongue-and-groove ,oints etc ^ 
ras, assen,bly%lans. Has sealed g^^^^^^^^^^^^^^^^ Makes 

ball bearings, a<'l''V''' ^,ah!n.ed Takes 'A h.p.or larger motor 
smooth, accurate cuts at high ^P"^ ''IJ^l 'sEifyicE GUARANTEE* 
standard cutters lO Ttur tull 



STATE 



ZIP 



SAVE r 

80 ^Wri 

OUAUTf^ 

POWERTOOLS 



8' 



-X X " T'tT ARBOR POWER SilW 

Converts easih; SAW as is 1 

"i»to mount t,t„1f^ 'if'^ e Patented 

gauge assembly GroMnVc„-i',^''°^ ''eads, cutters etr Lf f^.^"^- insert 

rm CAB/NET BASE PUNs IK " ""^ "'''""f bas^ fiirS ) j^fr'"*-' 

i work surface, 33'' h^gKf Jn ^"^^^ " ' ^"^^t 

"B'gnr, too/ storage compartment ^' P™^"'^ ^7" x 24" 



^ : ~- * *wnnH 

IDUSTRIAL SIZE 12" SWINgXft^ 

WOOD IffTHE 



32" RADIAL 



DOES WORK 
OF $75 UNITS] 



DRiLi PRESS 



[Comparable in speed, precision and durability (o units 
I sellidfi tor J75,0O and more Full 36' between centers For 
I wood and plastics. Special tubular steel bed rails with 
dual point suspension increase accuracy, ease ot opera- 
I lion, virtually eliminate vibration. Precision ball thrust 
I cup center Large graduated T-rest. Screw action tail 
3-Speed pulley lor diflerenl work diameters. 
JQ-YEAR FULL SERVICE GUARANTEE. 

,or4?.^JOiNTEP-PLaNLR 



$2995 

t o.b laclory 
ShipprnK Wt ; 30 lbs 
Faceplate foptionali lor 
turning bowls, Mmp 
bases, etc V ^0 
Set of 3 high speed 
turninK chisels: $4 « 
additional 



$3495 



$1995 



I All tasi iron and sijji 

'.o.b. (3c(ory 
I Wl 30 16s 

1^- cap. 
I Jacob's chuck incl 

DOES THE WORK OF $90 UNITS 

„ ,; -..f '""t^" more. Indusfrial 
qualify precision unit with all 
standard features, many ex 

Depth of throat up fo 16" Pre 

table^drilling, even horizontal 



f.o.b. factory. Wt.: 9 lbs. lP\fT tOO% precision pountf 
Complete as shown. ^ ^' cast ironand steel. 

DOES THE WORK OF $60 UNITS . . . Professional power planing 
at a hand tool price. Make faster, more accurate joints, rabbetts, 
bevels for windows, doors, drawers, square tapered legs — Adjust- 
able precision ground cast iron tables. Patent pending design holds 
knife to table clearances at any depth. Rabbett depth H". Fence 
adjustable 0°-50°. Hardened, ground hi-speed steel knives. Dual 
cutter guards. Balanced cutter head. 

10-VEAR FULL SERVICE GUARANTEE* 



6" Ball 



Bearing BENCH GRLNDER 



FOR INDUSTRY OR HOME USE 
$1495 



Dots WORK Of $30 
UNITS f'recisiun ball bear- 
ings, and two speed rated 
Knndiiig wheels (one me- 
dium, uite coarse) included, 
lakes any 1 4 hp ur larger 
motnr Sliippinf.wt ; 16lbs. 

lO-YEAR FULL SERVICE GUARANTEE* 



f 0 b factory 
Cumplete 
As Shown. 



10 YE*R FULL SERVICE GUARANTEE* 



BRAND NEW ® MOTOR 



DEVELOPING 
FULL 1 HP . . 



18 



80 



F.O.B. 
FACTORY 



/ 



FOR ANY OF ABOVE MACHINES. WT. 17 LBS. 
PURCHASED SEPARATELY. $24.85 



162 I POPULAR SCIENCE 
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m 



iiiiiiiiiite 



Choice of 38-, 42- or 48-in. mowers- 
new 14-hp model 147 illustrated 




Attachments fit all tractors— 

7-hp model 73 with mower attachment 




No scalp, no skip mowing— 

12-hp model 126 gets into tight spots 

Tools to grade, load, lift or trench- 
powered with a 10-hp model 107 



Quick-Attach snow thrower 
illustrated on 12-hp model 127 

Attachments to haul, plow or plant- 
working with a 10-hp model 106 




Who builds 
a tougher 

or longer 
tractor line 
than 

Cuh Cadet? 
No one! 



Take a close look. You'll see how 
a Cub Cadet is built to outlast, 
outwork others. 

Full-length channel-steel frame 
absorbs shock, distributes weight 
—helps support attachments. 
Heavy cast iron grille housing 
protects front end. Massive, big- 
tractor type transmission and 
rear-axle housing outlast belts or 
chain drive, and tough I-beam 
front axle is built to take it! 

Choose your ijower size from 
six new models for 1970: 10-, 12- 
and 14-hp tractors with no-shift 
hydrostatic transmission. Or pick 
a 7-, 10- or 12-hp tractor with a 
3-speed transmission. More than 
60 tractor-matched implements. 

Every Cub Cadet gives you 
many exclusive features plus 
every advance offered in tractors 
today. See your Cub Cadet dealer 
in the Yellow Pages under "Lawn 
Mowers" or "Tractors." 

FREE MOWER! 
See your dealer. 



n 
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INTERNATIONAL 
HARVESTER COMPANY 

t> Chicago. Illinois 60611 



Cadet is for keeps 



